*15.56 Ligninde cok, sik rastlanan birim olan C bile§igi model olarak kuilanildiginda, 

C ozonlamrsa D elde edilir. Degi§ik yollarla. boyle bir lignin biriminin Lie kar- 
bon yan zincirinin stereokimyasinin. boyle bir yukseltgenme esnasinda tama- 
men degi§meden kaldigi tespit edilmi§tir. 



OCH, 



CH.O 




o, 1-1,0 



HO»-r*H 

H»4-0 



CH 2 OH 




CH,0 



GC/MS'de, D M.'si 424 m/z olan tetrakis(O-trimetilsilil) tiirevine 
d6nu§turulma§tLir. D'nin IR spektrumu 3000 cm ''de (geni§, kuvvetli) ve 

1710 cm r de (kuvvetli) bandlar icerir. D'nin H NMR spektrumu, D 2 ile 
etkile§tirildikten sonra, S 3,7 de (joklu 3H) ve S 4,2 de (ikili, 1H) 
igermektedir. DEPT ,; C NMR spektrumlan 5 64 (CH 2 ), 5 75 (CH), 5 82 (CH) 
ve 8 177'de (C) sinyaller vermi§tir. 

D'nin yapisini stereokimyasiyla biiiikte bulunuz? 



*15.56 COOH 

HO-C—H 



. 



(Threonic acid) 



CH.OH 



Ozonolysis oxidatively degrades the aromatic rings, leaving only the carboxyl carbon as 
emnant of the alkyl substituted benzene ring. Water is an alternative to HOAc used 



a i 

to work up the ozonolysis reaction 



Aldehitler ve Ketonlar I. 
Karbonil Grubuna Nukleofilik Katilma 

(a) C 5 H, O Formulune sahip yedi izomerik aldehit ve ketonun IUPAC turetme ad- < Problem 16.1 
larmi yazjniz. (b) C 8 H 8 formiiliine sahip ve bir benzen halkasi iceren turn aldehit 
ve ketonlann yapilanni ve adlanni (yaygin ve IUPAC turetme adlanni) yaziniz. 



o 
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16.1 (a) CHX'H.CHXH.CH 

- — — — 



Pentanal 
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CH,CH,CHCH 

CM 



3 



2-Methylbutanal 





ch,chch 7 c:h 
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CH 



3 



3-Methylbutanal 



CH 



J 



11 



CH3C-CHO 



3 



CH 



2,2-Dimethylpropanal 2-Pentanone 

O 

CH3CHCCH, 



CH 3 
3-Methyl-2-butanone 



(b) 




Acetophenone or 
methyl phenyl ketone 




fl 




II 



CH 3 CH 2 CH 2 CCH 3 CH 3 CH 2 CCH 2 CH, 



:h,ch 



Phenylethanal or 
phenylacetaldehyde 



3-Pentanone 



:ho 




2-Methylbenzaldehyde 
(0-tolu aldehyde) 




:ho 



3-MethyIbenzaldehyde 
(/n-tolualdehyde) 




4-Methylbenzaldehyde 

(p-tolualdehyde) 



Problem I 6.2 >■ A§agida verilen bile§ik ^iftlerinin her birinde hangi bilesik daha yiiksek kaynama 

noktasina sahiptir. 
(Bu problemle ilgili cizelgeye bakmadan cevaplayiniz) 

(a) Pentanal veya 1-Pentanol (d) Asetofenon veya 2-feniletanol 

(b) 2-Pentanon veya 2-Pentanol (e) Benzaldehit veya benzil alkol 

(c) Pentan veya pentanal 

16.2 (a) J-Pentanol, because its molecules form hydrogen bonds to each other. 

(b) 2-Pentanol, because its molecules form hydrogen bonds to each other. 

(c) Pentanal. because its molecules are more polar. 

(d) 2-Phenylethanoh because its molecules form hydrogen bonds to each other. 

(e) Benzyl alcohol because its molecules form hydrogen bonds to each other. 



A§agidakilerin her birinden propanali nasil sentezleyebileceginizi gosteriniz: (a) 1- -< Problem I 6.3 
propanol ve (b) propanoik asit (CH3CH2CO2H). 



16.3 




CH 3 CH,CH 2 OH 



O 

PCC 1 1 







(b) CH 3 CH 2 C0 2 H 



SOCU II 
—*> CH 3 CH 2 CC1 



O 

UA]HlOC(CH 3 M, II 

m &* CH,CH,CH 



diethyl ether 



Problem 16.4 ► A§agidaki tepkimelerin her birini gercekle§tirmek icin hatigi reaktifleri kullanirdituz? 

(a) Benzen ► bromobenzon ► fenilmagnezyum bromiir ► 



benzil alkol ► benzaldehit 

(b) Toluen ► benzoik asit ► benzoil kloriir ► benzaldehit 

(c) Etil bromiir ► 1-biitin ► biitanon 



(d) 

(e) 

(0 

(g) 

(h) 

(0 

<j) 
(k) 



2-Biitin ► biitanon 

1-Feniletanol ► asetofenon 

Benzen ► asetofenon 

Benzoil kJoriir ► asetofenon 

Benzoik asit ►asetofenon 

Benzil bromiir ► C 6 H,CH 2 CN 

C 6 H 5 CH 2 CN ► 2-feniletanol 

CH 3 (CH 2 )4C0 2 CH, ► heksanal 



*• l-fenil-2-biitanon 



16.4 (a) 




Br, 



Fe 



■> 




Br 



Ms 



Et-,0 




(l)HCHO 
fc (2) H,G + 




PCC , 




(b) 




(I) KMnO,, OH", heat 

H, — > 



(2) H,0 + 




:o,h 



SOC1-. 



Q^coc 



■LiAlH[OC(CHOi], 
OC1 ....'. > 



diethyl ether 




(c) CH 3 CH,Br > CIl ? CH 2 C=CH -~ b > CH 3 CH 2 CCH 3 



( 



H 7 + . Hgr 

(d) CHjCsCCH, ■ - > CH 3 CH : CCH 



(e) 




H,Cr0 4 
HCH 3 — = *-> 




(0 




CH3COCI 
AICI, 




(g) 




(CH,) 2 CuLi 



> 




(h) 




socu 






II (CH,),CuLi 

cci — ^ ► 




:ch 



l 3 



(i) 




.TI 2 Br -^-> 





fl 



:h 7 cn 



H,CCH 9 CH 3 <■ 



H,0 A 



CH,CH,MeBr 

- a. W 



diethyl ether 



v 




- NMgBr 





(1)/-Bu,A1H II 

(j) C 6 H 5 CH 2 CN 75T77^ ► C 6 H 5 CH,CH 



(2) H 3 0* 



(k) CH,(CH r ),CO,CH 



3\v.w 2 ., 4 



(l)f-Bu 2 AlH 
(2) H,0* 



O 
II 

> CH 3 (CH0 4 CH 



Problem 16.5 ► Biraldehitveyaketonun birGrignardreaktifiyle (Altboliim 12.8) tepkimesi karbon- 

oksijen ikili bagina bir nukleofilik katilmadir. (a) Nukleofil nedir? (b) Grignard re- 
aktifinin magnezyum kisrai bu tepkimede onemli bir gorev yapar. Bu gdrev nedir? 
(c) Ba§langigta hangi iiriin olugur? (d) Su Have edildiginde olu§an iiriin nedir? 

1 6.5 (a) The nucleophile is the negatively charged carbon of the Grignard reagent acting as 
a car banian. 

(b) The magnesium portion of the Grignard reagent acts as a Lewis acid and accepts an 
electron pair of the carbonyl oxygen. This acid-base interaction makes the carbonyl car- 
bon even more positive and, therefore, even more susceptible to nucleophilic attack. 




> -C-O-MgX 



R 



(c) The product that forms initially (above) is a magnesium derivative of an alcohol. 

(d) On addition of water, the organic product that forms is an alcohol. 

Problem I 6.6 > Aldehit ve ketonlarm LiAlH 4 ve NaBH 4 (Altboliim 12.3) ile tepkimeleri karbonil 

grubuna nukleofilik katilmalardir. Bu tepkimelerde nukleofil nedir? 

16.6 The nucleophile is a hydride ion, 

Formaldehitin suda cozulmesiyle, basjica /Avr-diol, CH 2 (OH) 2 , ieeren bir cozelti olu- < Problem I 6.7 
§ur. Formaldehitten bu /Tr/r-diolun olu§umundaki basamaklan gosteriniz. 

h H 




16,7 C=0: + .0 ^=^ H-C-O: <*-^ H-C-OH 

" 1 " I 



H-0! + :0H 



Aseton, normal l6 yerine '*0 ieeren suda (yani, H 2 I6 yerine H 7 lx O'de) ■< Problem 16.8 

I8Q 



goziildugunde, aseton kisa siirede ls kazanmaya ba§lar ve CH 3 CCH 3 olusur. Bu 
oksijeni etiketli asetonun olusmasi eser miktardaki kuvvetli asitler ve kuvvetli baz- 
lar (OH - gibi) tarafindan katalizlenir. Asit-katalizli ve baz-katalizli bu tepkimelerin 
her ikisini de a9iklayan basamaklan gosteriniz? 



16.8 Acid-Catalxzed Reaction 





II 



+tr. 



CH3-C-CH3 ^ 




+H"0 



-H* 



CH3-C-CH3 



-* 



-H.»0 



OH 
I 
CH3-C-CH3 

HV 8 Q + 



-FT 



-<f- 
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+HT 



CH 



OH 
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"OH 



CH 



+m 



+ OH, 



3 < 



-K 



ls OH 



Base-Catalyzed Reaction 



-fiO 



CH3-C-CH3 S 



+ILO 



*OH + 



tr 



CHj— 'C— CH 3 .<£. 



+H 4 



V 



CH3-C-CH3 



OH' + H 2 ,8 ^=> ri>0 + I8 OH 



d? 



11 

CH 7 — C— CH-j 



+ I8 OH' < 




0~ 
CH3-C-CH3 

,8 OH 



H,0 



< 



^ 



OH 



CH,- 



OH 



OH 



CH 3 < 



HO 



ls OH 



£OH 

„„ 1 /1I¥ -OH w 

CH3-C-CH3 3 > CH^-C-CH, 

K ' +OH" 3 \\ J 

xl O'-^ l *0 

Problem 16.9 ^ A§agida gosterilen yapi formulu sukroza (sofra §ekeri) aittir. Sukroz iki asetal gru 

buna sahiptir. Bunlan belirleyiniz. 

C.H.OH 



HO 



HO 




CH,OH>0 



HO o 




CH,OH 



OH 
Sukroz (Sakkaroz) 



16.9 



CH.OH 



Acetal group 




HOCH 7 o 
HO 




Acetal group 
CH ? OH 

HO 




CH.OH 




Sucrose 



Sucrose 



CH^OH 



Benzaldehit ve metanolden, bir asit katalizor varhginda asetal olu^umu icin aynn- 
tili bir mekanizma yaziniz. 



Problem 16.10 



16.10 
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=Oi 



+tr. 



•* 



-h 




-HO-CH, 




»» 




''O^-CH 



/ 



+FT 



H OH 



(hemiacetal) 



< 



-H* 






+HO-CH, 

=OCH 3 < > 

-HO-CH-, 



-ao 






H 




o-cu 



3 



■Hf 




< 



> 



OCH3 



+H" 




OCH. 



/ \- 
H 0CH ^s 



(acetal) 



Problem 16.1 I 



Aseton ve etilen glikolden, HC1 gazi varliginda, halkah asetal olu§um mekanizma 
sinin biitiin basamaklanni gosteriniz. 



16.11 



+HOCH,CH,OH 



c=o <=± c=on < = 

r / -IT ir / -HOCH,CH,QH 

HX H^C • ' " 



H,C O-H 

K 

H 3 C ^CH 2 CH,OH 



+fT. 



< 



MX O-H 

m HX OCHXHXH 

i3 — — 



> 



H 
HX CO-H 

HX OCH,CH,OH 

-5 • ■ *■ — 



-H.0 



< 



*> 



+H.0 



H 



HX 

3 \ 




HX 



N 6-CH, 



H 3 C 



C=OCHXH 7 OH < 

/ \j 



*> 



H 3 C 0-CH 2 



> 



HX O-CH, 

J V 

/ \ 
H 3 C 0-CH 2 



Problem 16.1 2 > Eger A, halkali asetale ^evrilmeden lityum aluminyum hidriir ile etkile§tirilseydi 

hangi iirun elde edilirdi? 

O 




COC 2 H ; 



16.12 



A 



HtX/-'\ v XH 2 OH 



(a) Asagidaki donu§Qmu yapabilmek icin bir haikali asetali nasil kullanabilecegini- < Problem I 6. 1 3 

OH 



zi gostenniz. 




CO,C,H, 



CCH 




(b) Metilmagnezyum bromiiriin dogrudan A'ya katilmasi neden C'yi oiu§turmada ba§a- 
nsiz olur? 



16.13 (a) 




2 C 2 H 5 



HOCUCH.OH 



H~ 



> 




CO,C,H, 



2 CH.Mel 



> 




OMsI 



C-CH 



NH 



*> 



H,0 




(b) Addition would take place at the ketone group as well as at the ester group. The 
product (after hydrolysis) would be. 




Dihidropiran, eser miktarda susuz HC1 veya H 2 S0 4 varliginda bir alkolle kolayca < Problem 16.14 
tepkimeye girerek bir tetrahidropironil (THP) eter olu§turur. 



_ tl rV * 

+ ROH ► 



O 
ihidropiran 



O OR 
Tetrahidropiranil eter 



(a) Bu tepkime icin uygun bir mekanizma yaziniz. (b) Tetrahidropiranil eterler sulu baz- 
larda kararhdirlar fakat sulu asitlerde hizla hidrolize ugrayarak ba§langic. alkoliinii ve di- 
ger bir bile§igi verirler. Asiklayiniz. (Diger bile§ik nedir?) (c) Tetrahidropiranil grubu alkol 
ve fenoller igin koruyucu grup olarak kullanilabilir. 4-Kloro-t-biitanoI ile basjayarak ya- 
pilan 5-metil-l,5-heksandiol sentezinde bu grubu nasil kullanabileceginizi gostenniz. 






16.14 (a) 
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+tr 
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+R0H 



-H* 



0^<^R 

H 



*> 




OR 



(b) Tetrahydiopyranyl eihers are acetals: thus, they are stable in aqueous base and hy- 
drolyze readily in aqueous acid. 











+H+ 




OR 




6-~H 
H 



-FT 







J J 



6-R 
H 



-ROH 



> 





+ 



ao 




o 



OH 




HOCH 2 CH 2 CH,CH : CH 

5- Hydroxy pentanal 
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OCHXH,CHXH,MgCl 



OCH,CH,CHXH,CI 
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CH,CCH, 




CH 3 
OCH 2 CH 2 CH 2 CH 2 COMgCl 

CH, 



NH 4 + 
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CH 
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(+ HOCH 2 CH 2 CH 2 CH 2 CH) 

Problem 16.15 > (a) Sikloheksanonun sikloheksanole (b) benzaldehitin toluene doiiu§tiiriilmesinde ti 

yoasetal olu§umu ve Raney Nikel kukurt gidermesini nasil kullanabileceginizi gos 
teriniz. 



16.15 




* HSCH 2 CH 2 SH 



BF, 



> 




S-CH, 



S-CH 7 



Raney Ni 



H-, 



> 





+ CH3CH3 + NiS 



(b) 




O 
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CH + HSCH,CH-,SH 



BF, 



> 




S-CH, 



S-CH, 



Raney NL 



H-, 



> 




+ CHXH, + NiS 



3^**3 



Problem I 6.B I > Bir enzim bagh PLP imininin, alanin gibi bir substrat bagh PLP iminine nasil 

doniisebilecegini gosteren bir mekanizma yaziniz. 
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O3PO 
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H— C— N— E 



H„ 
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Problem I 6.B2 >■ Alaninin rasemle§mesinde ar-karbanyonun, piridin halkasmin konjugasyonuy 

la nasil kararh kihndigini gosteren rezonans yapilanni yaziniz. 



16.B2 



CH 3 71/C0 2 



_ ; 



E-B: 



II 



+N— H 



CH 3V .C0 2 
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+ N— H 



CH 3 . X0 2 



H-C 



*> 
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O3PO 




O3PO 



H— C 




* — > H— C 



O3PO 




Problem 16.16 ► (a) Asetaldehitten cikarak, bir siyanohidrin ara uriinti iizerinden laktik asiti 

(CH 3 CHOHC0 2 H) nasil hazirlayabileceginizi gosteriniz. (b) Laktik asitin hangi ste- 
reoizomerini elde etmeyi umuyorsunuz? 



O OH , OH 

16.16 (a) mjk £&p mfiWm „n u , ° > CH,CHC0 2 H 

Lactic acid 
(b) A racemic form 

Problem 16.17 > Ra§langig maddeleri olarak trifenilfosfine ek olarak gerekli aldehitlere, ketonlara ve 

organik halojenurlere sahip oldugunu varsaymiz. Wittig tepkimesini kullanarak a§a- 
gidaki her bir alkeni nasil sentezleyebileceginiz gosteriniz. 

(a) C,H 5 C=CH 2 

CH 3 (d) 




(b) QH 5 C=CHCH 3 
CH 



3 



H 3 C X CH 3 

( c ) / C=CH 2 ^ CH 3 CH,CH=CCH,CH 3 

H 3 C 
3 (f) C 6 H 5 CH=CHCH=CH, 

(g) C e H 5 CH=CHC 6 H 5 



16.17 (a) 



put (^*&Mm 
CH 3 ! H^Ti — ► 
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n 

'" 4 C H CCH 

:CH-P0: 6 H 5 )3 -*-2 '-> C 6 H 5 C=CH 2 



CH 



O 



(b) 



(l)(C 6 H 5 ) 3 P - + QH.CCH. 
CH,CH,Br ; n , l3T 6 : > CH 3 CH-P(C 6 H 5 ) 3 «= M* CH,C=CHCH. 



(2) RLi 



D 



CH 



3 



(c) ICH 2 -P(C 6 H 5 ) 3 
[from part (a)] 



1 

CH.CCH, 



H 3 C 



> 



H 3 C 



\ 

/ 



c=cu 



o 



(d) :CH,-P(C 6 H 5 ) 3 
[from part (a)] 




-> 




(e) CF! 3 CH,CH 2 Br 



(1)(C 6 H<) 3 P .". + CH,CCH,CH, 

'^-> CH 3 CH,CH -P(C 6 H 5 > 3 2 — ^-> 



<2f RLi 



CH 



CH 3 CH 2 CH=CCH 2 CH 3 



(R CH.j=CHCH 2 Br ( RU > CHpCHCH-P(C 6 H 3 ) 3 - LJ ► 

C 6 H 5 CH=CHCH =CH 2 



O 

II 

(g) c 6 h,ch 2 b: ;;;;7V 3,3, » c 6 h 5 ch -p ( c 6 h 5 ) 3 ^£^ 



(lHGH^P 



(2) RLi 



C 6 H 5 CH=CHC 6 H 5 



Trifenifosfin, epoksitlerin alkene donii§turulmesinde de kullanabilir, ornegin; 



Problem 16.18 



cyv" c — C-'H 4- (C 6 H 5 ) 3 P^ 



^<P*5% ,^CH, 

* ^=0^ • + (C 6 H s ),PO 



H 



CH 



Bu tepkime igin uygun bir mekanizma oneriniz. 
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A 
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* 



-J^*- 



H-c 



CH 3 
H <- 



(C 6 H 5 ) 3 P + 
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+ (C 6 H 5 ) 3 PO 



Problem 16.19 >• A§agidaki bile§iklerin her birinin sentezinde Reformatsky tepkimesini nasil kulla 

nabileceginizi gosteriniz. (Bazi durumlarda ek basamaklar gerekebilir.) 

OH 

(a) (CH 3 ) 2 CCH 2 C0 2 CH 2 CH 3 (c) CH 3 CH 2 CH 2 CH 2 C0 2 CH 2 CH 3 

/ \° H 

(b) ( /— CHC0 2 CH 2 CH 3 



OZnBr 



16.19 (a) 



CH 



Zn . 
(CH 3 ) 2 C=0 + BrCH 2 C0 2 CH 2 CH 3 benzene > (CH 3 ) 2 CCH 2 C0 2 CH 2 CH 3 

OH 
H 3 0' 



> (CH^CCH,CO,CH n CH 3 



(b) 




O + BrCHCO,CH,CH 3 

CH, 



(1) Zn, benzen e 
(2)H,Cf 




O 
(c) CH 3 CH,CH + BrCH 2 C0 2 CH 2 CH 3 



( I ) Zn r benzene 
(2)H 3 + , heat 

a, 



CHCO,CH,CH 3 
CH, 



\ 



CH 3 CH 2 CH 2 CH 2 C0 2 CH 2 CH, <-f- CH 3 CH 2 CH=CHC0 2 CH 2 CH 3 



Problem 16.20 



Benzaldehit bir peroksiasit ile tepkimeye girdiginde uriin benzoik asittir. Bu tepki- 
menin mekanizmasi asetofenon icin az once verilenin benzeridir ve sonu9, fenile 
gore hidrojen atomunun daha btiyiik gocme kabiliyeti oldugunu gosterir. Soz konu- 
su tiim basamaklan gosteriniz. 



16.20 




0<k HO 

Eh i ii 

C-H + :0-O-C-R < 



-> 
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OH £ OH 
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C-OrOr-C-R 
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II 

-RCOH 



> 




Hs'miera- 
lion 



> 




C-OH + II 



Problem 16.21 >* Siklopentanonun Baeyer-Villiger yiikseltgenmesinden o!u§abilecek uriinun yapisi 

m yazmiz. 



16.21 The product is a lactone, formed as follows: 
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+ O-O-C-R < 
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O-O-C-R 
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O-^OjC-R 
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-RCOH 



*^0 -h 




°^°-> 



-* 



-> 




(a lactone) 

Problem 16.22 >- 3-Metil-2-biitanonun Bayer- Villiger yukseltgenmesinden olu§abilecek ana uriin nedir? 

O 

II 
16.22 CH 3 C— O— CHCH 3 The isopropyl group has a greater migratory aptitude than 

CH 3 
the methyl group. The mechanism is as follows: 
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W II 



OH 
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CH,— C + ;0— O— C— R < 
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■ • 



(CH 3 ) 7 CH 



CH,— C- 

' I 
(CH^)-)CH 



H 



O— O— C— R -* 



OH <fOH 

i Si 

CH 3 — C-O-OrC-R 
(CH 3 ) 2 (^H W 



O-H 



O 
II 
RCOH I- ... 

> CH3-C-6: 

(CH 3 ) 2 CH 



O 

isopropyl \\ 

anion > CH 3 C-OCH(CH 3 ) 2 



migration 



+ H* 



16.23 A§agidaki bile§iklerin her bin icjn bir yapi formula yazmiz ve bir ba§ka 



kabul edilebilir isim veriniz. 



(a) Formaldehit 

(b) Asetaldehit 

(c) Fenilasetaldehit 

(d) Aseton 

(e) Etil metil keton 

16.23 (a) HCHO 

(b) CH3CHO 

(c) C 6 H 5 CH 2 CHO 

(d) CH3COCH3 

(e) CH 3 COCH 2 CH 3 

(f) CH 3 COC fi H 3 

(g) C 6 H 5 COC 6 H 5 
(h) 



(k) Etil izopropil keton 
(I) Di izopropil keton 
(m) Dibtitil keton 
(n) Dipropil keton 
(0) Sinnamaldehit 




(f) Asetofenon 

(g) Benzofenon 
(h) Salisilaldehit 
(i) Vanilin 

(j) Dietil keton 

Meihanal 

Ethanal 

Phenylethanal 
Propanone 

Butanone 



1-Phenylethanone or methyl phenyl ketone 
Diphenylmethanone or diphcnyl ketone 



2-Hydroxybenzaldehyde or o-hydroxybenzaldehyde 



CH 3 0./~\XHO 




(i) 

(j) CH 3 CH 7 COCE,CH 3 

(k) CH,CH,C0CH(CH 3 ) 2 

(I ) (CH } ) ,CHCOCH(CH 3 ) 2 
(m) CH 3 (CH 2 ) 3 C0(CH,) 3 CH 3 

(II) CH 3 (CH 2 ) 2 CO(CH 2 ),CH 3 
(o) C,H,CH=CHCHO 



4-Hydroxy-3-methoxybenzaldehyde 



3-Pentanone 



2-Methyl-3-pentanone 
2 l 4-Dimethyl-3-pentanone 

5-Nonanone 
4-Heptartone 

3-Phenyl-2-propenal 



16.24 



Propanol, a§agidaki her bir reaktifle tepkimeye girdiginde olu§acak iirunlerin 
yapi formiillerini yazmiz. 



(a) NaBH 4 , sulu NaOH icerisinde 

(b) C 6 H 5 MgBr, soma H 2 

(c) LiAlH 4 , sonra H 2 

(d) Ag 2 0, OH- 
(e)(C 6 H 5 ) 3 P = CH 2 



(f) H 2 ve Pt 

(g) HOCH 2 CH 2 OH ve HA 
(h) CH 3 CH — P(C 6 H 5 ) 3 

(i) (1) BrCH 2 CO ? C 2 H 5 , Zn; (2) H 3 + 

0) Ag<NH,) 2 * 



(k) Hidroksilamin 
(1) Semikarbazit 
(m) Fenilhidrazin 



(n) Soguk seyreltik KMn0 4 

(0) HSCH.OhUSR HA 

(p) HSCH2CH0SH, HA. sonra Raney nikeli 



16.24 (a) CH 3 CH 2 CH 2 OH 

(b) CH 3 CH 2 CHOHC 6 H 5 

(c) CH 3 CH 2 CH 2 OH 

O 

(d) CHjCHjC-O" 

(e) CH 3 CH 2 CH=CH 2 

(f) C^CH.CH^OH 



(i ) CH 3 CH 2 CHOHCH 2 C0 2 C 2 H 5 

Cj) CH 3 CH 2 C0 2 NH 4 * + Agi 

(k) CH 3 CH 2 CH=NOH 

(I ) CH 3 CH 2 CH=NNHCONH 2 

(m) CH 3 CH 2 CH=NNHC 6 H S 

(n) CH,CR,CO,H 



O— CH 



(g) 



CH.CH 2 CH 

3 2 \ 



(o) 



/ 
3 2 \ 



S— CHL 



O— CH 



Itr-OL 



(h) CH 3 CH 2 CH=CHCH 3 



(p) CH 3 CH 2 CH 3 + CH 3 CH 3 * NiS 



16.25 Asetonun, Problem 16.24*teki her bir reaktifle tepkimesinden olu^an (eger 
olu§ursa) urtinlerin yapi formiillerini yaziniz. 



16.25 (a) CR 3 CHOHCH 3 



(b) 



C 6 H 5 COHCH 3 
CH, 



(c) CH3CHOHCH3 



(j) No reaction 
(k) CH,C=NOH 



I 
CH 



3 



(I) CH 3 C=NNHCONH 2 
CH, 



(d) No reaction 

CH 3 

(e) CH^-CHj 



(f) CH 3 CHOHCH : 



(g) 



H 3 C O— CHL 
3 \ / 



H 3 C 



C 
/ \ 



0— Oijj 



ni) CH 3 C=NNHC 6 H 5 
CH 3 



(n) No reaction 



(o) 



H 3 C^ S— CH^ 



H 3 C 



C 
/ \ 



S — OL 



(p) CH,CH 2 CH 3 + CHX'H? t NiS 



(h) CH3CEL =C(CH 3 ) 2 

OH 
(i) CHjCC^CO^H, 

CH 3 

16.26 Asetofenontm a§agidaki tepkimeierinin heT birinden ne elde ederdiniz? 

(a) Asetofenon + HNO 



H2SO4 



CH.NHNH, 



6* *5 



(b) Asetofenon 

(c) Asetofenon 

(d) Asetofenon 

(e) Asetofenon + QH 5 MgBr 



+ 
+ 



:CH— P(C 6 H 5 ) 3 - 

„„ H^O 



OH 



(2) H : 



IJ 



16.26 (a) 



C-CH 




(b) 




=NNHC 6 H 3 



(c) 




\ (d) 




I1CH 



OH 



16.27 



(e) 




16.27 



(a) Fenil propil ketonun benzen ve gerekli olan digerreaktiflerden sentezi 19111 
U9 yontem oneriniz. (b) Fenil propil ketonun biitilbenzene donu§umii i9in 
dc U9 yontem belirtiniz. 

(a) (( )) + CH,CHXHX0C1 * U j^-CCH,CH,CH, 




AIC1, 
+ CHXHXHXOCl -> 



3 





AtCl 



+ (CH,CH,CH,CO)nO - 



> 







II 



-CCH 2 CH 2 CHj 




Br, 



Fe 



> 




(I) Li, diethyl elher 
Br : ■ > 



(2) Cul 



O 

II 



CH 3 CH 2 CH 2 CC1 



> 




CuLi 




CH,CH,CH 



3 



(b) 



fl 




?CH-j CH2CH3 



Zn(He) 



HC1 



*> 




NH,NH-, 



OH", heat 



HSCH,CH,SH 




H + 



> 




CH 2 CH 2 CH 2 CH 3 



jV-C'H.CHXH.CH. 



S— CH, 




CH,CH,CH,CH, < 



Raney Ni 



H, 



16.28 Benzaldehiti a§agidaki her bir bile§ige nasil d6nii§turebileceginizi gosteriniz 
Gerek duyulan herhangi bir reaktif kullanabilir ve birden fazla basamaga ihti- 

yac duyabilirsiniz. 



(a) Benzil alkol 

(b) Benzoik asit 

(c) Benzoil kloriir 

(d) Benzofenon 

(e) Asetofenon 

(f) 1-Feniletanol 

(g) 3-Metil-l-fenil- 1-buianol 
(h) Benzil bromiir 

(i) Toluen 



(j) C fi H,CH(OCH,) ? 
(k) C 6 H s CH IK 
(1) C 6 H 5 CHDOH 
(m) C 6 H 5 CH(OH)CN 
(n) C 6 H 5 CH=NOH 
(o) C 6 H 5 CH= 
(p) C 6 H 5 CH= 
(q) C 6 H 5 CH= 



NNHC 6 H 5 

NNHCONH, 

CHCH^CxtU 



16.28 (a) 




NaBH, 



> (ryy-cnpn 



(b) 




AsfNHO?" H,O f 



NH, 



> 



■> 




CO,H 



(c) 




)\-C0 2 H 



soc 



[from (b)] 



(d) 




> 





w . _ diethyl ether w 
MaBr > 



QMgBr 




H£T 



> 




or 




CI + 



[from (c)] 



H.CrO 




(1) MO 





(e) 



8 




:C1 + (CH 3 ) 2 CuLi 



[from (c)] 



(0 




(g) 



(h) 



— H — — -— > 




ft 

-C-H 




Q) H,0 



(Q(CH 3 ) : CHCH 2 MgBr 
(2) H,0" 





CH 3 + CH 3 Cu + LiCl 



HCH. 




OH 

HCH 2 CHCH 3 



H,OH 



PB 



^<OHh 2 






Br 



[from (a)] 



(i) 




UBr 



Zn 



[from (h)] 



or 




CH,CO,H 



> 




HSCUCH.SH 



> 




Ranev Ni 



(HO 





U> 




(k) 




CH,OH 




H^O 



H/'CT 



> 



OCH 



? 




(See problem 16.8 
for the mechanism) 



(1) 




(i)NaBD 4 
(2) H 3 + 



> 




)V-CHDOH 



(m) 




—II > 




(a cyanohydrin) 



(n) 




-H 



NH,OH 




H=NOH 



(an oxime) 



(o) 




(p) 



(q) 



H + rnmm iMm 



> 





I 

C-H + H 2 NNHCONH 2 



> 




H + (C 6 H 5 ) 3 P-CHCH=CH : 
(a Witt ig reagent) 



> 



H=NNHC 6 H 5 



(a phenylhydrazone) 




:h=nnhconh 2 

(a semicarbazone) 




H=CHCH=CH, 



16.29 Etil fenil ketonun asashdaki bilesiklerin her birinden nasi! sentezknebilecegini 



gostermiz: 



(a) Benzen 

(b) Benzol kloriir 



(c) Benzonitril, C h H 5 CN 

(d) Benzaldehit 



16.29 (a) 




O 
+ CHXH^CCI 



AIC1 



> 



O 

II 




2 CH 3 



L i 



(b) 




-CI 



* (CHXH,),CuLi 




(c) 




=N 



+ CH 3 CH 2 Li 



(2) H,<y 



> 



^^N/ CH0 



(d) 




+ CH,CH,iMgBr 




(2)H 3 + r ^v^CHCH 2 CH 3 „ G|0 
— > ( \ — 





O V 

li 

CCH,CHj 



16.30 Benzaldehitin a§agtdaki bile^iklerin her birinden nasil sentezlenebilecegini 
gdsteriniz. 

(a) Beiizil alkol 

(b) Benzoik asit 



(c) Feniletin, (e) C 6 H 5 C0 2 CH 3 

(d) Fenileten (stiren) (f) C 6 H 5 C=N 



16.30 (a) 




PCC 
H : 0H CH,C1, 




-H 



(b) 




SCO 

-OH '■ 




n LiAIH[OC(CH0 3 l 

-ci -^ 




00 




(I)KMn0 4 ,OH' 

'=CH ** 

' (2)H,0 + 




[as in w 
°2 H (b)] > 




(d) 




_ (l) KMnQ 4 , OH' 




[as in (b)] 




:-h 



(e) 




-OCH 



3 



(n(/-Bu) 2 AlH,hexane T -78°C 
(2) H 2 



> 




(0 




=N 



(l)(r-Bu) 2 AlH,hexane, -78°C 
(2)H 2 



> 




: -ii 



16.31 A - E bile§iklerinin yapilanni yaztniz. 



Sikloheksanol 



16.31 



C 



H,CrO. 
aseton 



(1) CH 3 Mgl 



► A (C 6 H I0 O) (2) H ^ s » B (C 7 H M 0) 



HA 



IM 



C(C 7 H l2 )- 



(I) o, 




OH 



H 2 Cr0 4 

acetone 



(2) Zn. HO Ac 



O 



ih Ag,0,OH- 

► D (C 7 H l2 2 ) -z-^i ► E(C 7 H 12 3 ) 



(2) h,o 




(l)CH,MgI 



(2) mu 



J> 




H 



+ 



heat 



-> 




CH 



3 



(D0 3 



II 



(2) Zn, HO Ac 



>- 0=CHCH,CH,CH,CH,CCH, 

0S. mm mm j& J 



(l)Ag,O.OH 



(2)H 



+ 



b 






o 

HO-CCH 2 CH 2 CH 2 CH 2 (!cH 3 
E 



16.32 A§agidaki tepkime dizisi, bir aldehitin karbon zincirinin iki karbon atom it 
daha nasil uzatilabilecegini gosteriyor. K - M ara urunlerinin yapilan nasildir? 

_ , (1) BrCH.CO^El. Zn w _ „ _ HA. m . 

Etanal ' " ► K (C 6 H l2 3 ) ► 



(2) H 3 



II,. Pt (1) D1BAL-H 

L (C ft H,«0 2 ) — — ► M (C 6 H 12 2 ) -^-tt^ ► butanal 



(2) H : 




16.32 CH 3 CH 



BrCM 3 C0 2 E l 

Zn 



> 






OH 



> CH,CHCH,CO,Et 



W 

heat 



> 



CH 3 CH =CHC0 2 Et 
L 



H, 



Pt 



W CH 3 CH 2 CH 2 C0 2 Et 
M 



(l)DIBAL-H 



■ ■ 



(2)H 3 T 




CH 3 CH 2 CH,CH 



16.33 Seyreltik HCI ile ismlmasi. piperonali (Altboliim 16.3) C 7 H 6 3 forrnulune 
sahip bir bile§ige gevirir. Bit bile§ik nedir ve ne tiir bir tepkime olmustur? 



16.33 



CHO 



CHO 




ir 



heai 



> 




.1 
H-C-H 



The compound C 7 H 6 3 is 3,4-dihydroxybenzaldehyde. The reaction involves hydroly- 
sis of the acetal of formaldehyde. 



16.34 Benzil bromtirden baslayarak, a§agidaki her bir bile§igi nasil sentezleyeceginizi 



gosteriniz. 



(a) C 6 H 5 CH 2 CHOHCH 3 

(b) C 6 H 5 CH 2 CH 2 CHO 



16.34 (a) 




(c) C 6 H 5 CH=CH— CH=CHC 6 H 5 

(d) C 6 H 5 CH 2 COCH 2 CH 3 




-,M2Br 



( 1 ) CHiCHO 



> 




OH 
I 

,CHCH, 



(b) 




MoBr P\ 

2 * mCH,— CH, 



(2>H,0* 



> 




,CH,CH,OH 



PCC 



CH 2 Cl,\ 



[from (a) J 




,CH,CHO 



+ 



■(c) 




:H,Br 



(l)(C 6 Ho 3 P 
CMC 6 H s Li 




-P(C 6 H 5 ) 3 



O 
II 
C«H«CH=CHCH 



(a Wittia reagent) 




=CH-CH=CH 




(d) 




MaBr 





II <2)H,Cf 

+ H-CCH,CH, — -+ 




OH 
: CHCH : CH, 



[from (a)] 




H.CrO, 

o 1 

II 

CCHXH. 



16.35 A ve D Bile§ikleri olumlu Tollens testi vermemesine kar§in, C bile^igi 
olumlu test verir. A - D'nin yapilarim yaziniz. 

HOCH.CH.OH. HA Ma, EuO 

4-BromobutanaI : — : ► A (C 6 H n 2 Br)— l — -=* 



[B (C 6 H n Mg0 2 Br)] ||| h^h.q ^ C < c * h '- ^ TDT^* P (C 7 H 14 2 ) 



16.35 



| HOCH,CH,OH.H* 
BrCH,CHXUC-H = — : > 





/ 
BrCH 2 CH,CH,CH 

A 



Me 



Ei,0 



> 





BrMsCHXH.CHXH 
B O 



OH 

(,,CH ' 0,0 > CHxWhXH.C-H 



{2)H-,0\H : 



■3 



c 



<fr 



£>- 




tliCfUOH 



(lift 



> 




{a hemiaceial) 



OCH 3 
ft (cm aceial) 



16.36 A§agidaki sentezde gosterilmeyen reaktitleri ve ara uriinleri belirtiniz 




CH 2 OH M+ CU 3 




CH.OH M+ 9 -fiU 




CHCHCO.Et -^> CH.O 




CH 



OH 



CHCHCH.OH 



CH 



16.36 U) <CH 3 ) 2 S0 4 . NaOH. or CH 3 I. NaOH 



CH 
I 



3 



(b> PCC/CH 2 Cl, 
(d) LiAlH 4 , then H 2 



CO Zn, BrCUCO.Et. then H,0' 



Intermediate is CHiO 







CHO 



16.37 Cliseraldehitin (Aliboliim 5.14A) bir sentezi burada gosterilmektedir. A - C 

ara uriinleri nelerdir ve gliseraldehitin hangi stereoizomerini elde edebilecegi- 
nizi umuyorsunuz? 



CH,=CHCH,OH-^— ►A (COltO) CH » QH - HA » 



KMn0 4 . Ol r H,O l 

B (C 5 H l0 O 2 ) ~zz _, » C (C 5 H I2 4 )^7T7> gliseraldehit 



soguk. seyreltik 



H.O 



16.37 CH T -CHCH,OH 





PCC w II CILOH 

> CH^CHCH - 3 



ClhCU 



A 



H* 



> 



CH- 
B 



CH 



OCH 



CH 

I 

OCH 



3 



KMnO,, OH' 

4 - > CH-CH 

cold, dilute I " I 

OH OH 



OCH 



*& m 



O 



OCH 3 






7f-r> CH -CH-CH 

OH OH 
Glyceraldehyd 



16.38 



16.38 



16,39 



The product would be racemic as no chiral reagents were used. 

(/?)-3-Fenil-2-pentanonun sodyum borhidriir ile indirgenmesini gbz dniine 
aliniz. Indirgenme tamamlandiktan sonra, kansim kromatosrafi ile iki 
kisima aynlir. Bu kisimlar izomerik bile§ikler ic^erir ve her izomer 
optik9e aktiftir. Bu iki izomer nedir ve bunlar arasindaki stereoizomerik 
ili§ki nedir? 




NaBH 





II 

CH 2 CHj 



(i^)-3-Phcnyl-2-pentanone 



HO 



-1 



*» 



H 



/ 



C 





H 3 C 

m 



• HO*^-r' r 

CH,CH 3 H 3 C CH,CH 3 

(R) m (R) 






Diastereomers 



Uyku sinegi di§isinin seks feromonunun (sekicisinin) yapisi a§agidaki 
sentezle dogrulanmi§tir. C bile$iginin. dogal feromonun her yonden aynisi 
oldugu gortilmu§ttir (erkek sinegin davram§i dahil). A, B ve C icjn yapilar oneriniz. 

o 

II 

(I) 2(QH,),P 2CH,(CH,),,CCH, 

BrCH 2 (CH 2 ) 7 CH 2 Br "/ 3 ► A (C^Rjy *=£» 1+ 



(2) 2RLi 



H,.Pt 

B (C 37 H 72 ) — ► C (C, 7 H 7ft ) 



16.39 BrCH 2 (CH 2 ) 7 CH 2 Br 



B 



2CH ? (CH 2 ) M CCH ? 



(l)2(C 6 H0iP 



(2) RLi 



► (C 6 H 5 ) 3 P -€H(CH 2 ) 7 CH -4>(C 6 H 5 ) 



CH- 



CH 



> CH,(CH 2 ) n C=CH(CH 2 ) 7 CH=C(CH 2 ) ll CH 3 



H, 
Pt 



CH 

I 



CH 3 (CH 2 ) U CH(CH 2 ) 9 CH(CH 2 ) M CH 3 
C 



16.40 A§agidaki her bir §ik icin, bile§ikleri birbirinden ayirt edici basit kimyasal 
testier oneriniz. 

(a) Benzaldehit ve benzil alkol 

(b) Heksanal ve 2-heksanon 



(c) 2-Heksanon ve heksan 

(d) 2-Heksanol ve 2-heksanon 

(e) C 6 H 5 CH=CHCOC 6 H 5 ve C 6 H 5 COC 6 H 5 

(f) Pentanal ve dietil eter 



O 



(g) CH ? CCH 2 CCH 



(h) 



/\xOCH 



O 



ve 



ve 



OH 



O 



CH 3 C=CHCCH, 








16.40 (a) Ag(NHjn + OH~ (positive test with benzaldehvde) 

(b) Ag(NH v j-> + OH~ (positive test with hexanal) 

(c) Concentrated H : S0 4 (2-hexanone is soluble) 

(d) Cr0 3 in H 2 S0 4 (positive test with 2-hexaitol) 

(e) Br, in CC1 4 (decolorizalion with C 6 H ? CH=CHCOC 6 H 5 ) 
(0 Ag(NH 3 ) 2 + OH ~ (positive test with pentanal) 

(g) Br 2 in CC1 4 (immediate decolorizalion occurs with enol f&rm) 

(h) Ag(NH ? ) 2 + OH~ (positive test with cyclic hemiaceial) 



16.41 



W ve X bile§ikleri izomerlerdir ve C 9 H 8 moleklil formiillerine sahiplerdir. Her 
biri 1715 cnr 1 civannda kuvvetli bir sogurma bandi verir. Her birinin sicak, 
bazik potasyum permanganat ile yiikseltgenmesi ve ardindan asitlendirilmesi 
ftalik asiti olusturur. W'nun 'H NMR spektrumunda 8 7,3'te bir ^oklu, S 3,4*te 
bir birli pik goniniir. X'in 'H NMR spektrumda ise 67,5'te bir goklu. S3J'de bir 
uglii ve 5 2,5'te bir liclQ vardir. W ve X 19 in yapilar oneriniz. 




CO,H 



Ftalik asit 



16.41 Compound W is 



16.42 



multiplet 5 7.3 



Compound X is 



multiplet 8 7.5 



singlet 5 3.4 




IR peak near 1715 cm" 1 



(l)KMn0 4 .OH\heat 



(2) H,0* 



> 




triplet 5 2.5 



Phthalic acid 



• 



triplet 5 3.1 



Y ve Z bile§ikleri C l0 H 12 O formiiliine sahip izomerierdir. Her bir bile§igin IR 
spektrumu 1710 cm ' civarinda kuvvetli bir sogurma bandi verir. Y ve Z'nin 
'H NMR spektrumu §ekil 16.4 ve §ekil 16.5'te verilmi§tir. Y ve Z icin yapilar 
oneriniz. 



Y.C| H| 2 O 




8 




2,6 2,4 



-i— rt 



1.2 1,0 



Jl 





TMS 



4 

5 h (PPm> 



3 







§ekil 1 6.4 Y Bile§iginin 300 MHz 'H NMR spektrumu (Problem 16.42). Sinyallerin geni§- 
letilini§ sekilleri kaydinlmi§ olarak ayrica gdsterilmi§tir. 



Z.C| Hi 2 O 




I 




2,9 




2,7 



8 



6 



4 
5 „<ppmi 



f 




TMS 



> w 



1 



L 



o 



§ekil 1 6.5 Z Bile§iginin 300 MHz H NMR spektrumu (Problem 16.42). Sinyallerin genis- 
letilmis se killer i kavdinlinis olarak ayrica gosterilmi§tir. 

16.42 Each 'H NMR spectrum (Figs, 16.4 and 16.5) has a five-hydrogen peak near 8 7.2. sug- 
gesting the Y and Z each has a C 6 H 5 -group. The IR spectrum of each compound shows 
a strong peak near 1 7 10 cm " K This absorption indicates that each compound has a C=0 
group not adjacent to the phenyl group. We have, therefore, the following pieces. 




and 



II 
-C 



If we subtract the atoms of these pieces from the molecular formula, 

C, H [2 O 
- C 7 H 5 Q ( C 6 H 5 + OO) 

We are left with, C 3 H 7 

In the l H NMR spectrum of Y. we see an ethyl group [triplet, 8 1.0 (3H) and 
quartet, 6 2.45 (2H)J and an unsplit -CH 2 -group [singlet. 8 3 J (2H)]. This means that 
Y must be 

I 

:h,cch 2 ch, 




1 -Phenyl -2 - b u tanone 

J. 
In the 'H NMR spectrum of Z, we see an unsplit -CH-, group [singlet. 8 2.1 (3H)1 and 
two triplets at 8 2.7 and 2.9. This means Z must be 



fl 

HnCH^CCH-i 



4-Phenyl-2-butanone 

16.43 A bile§igi (C 9 H, 8 0) fenilhidrazon olu§turur fakat olumsuz Tollens testi verir. 
A'nin IR spektrumu 1710 cm 1 civarmdan kuvvetli bir band i9erir. A'nin 




geni§band protan-e§le§mesiz Ll C NMR, spektrumu §ekil 16.6'da verilmi§tir. A 
i^in bir yapi oneriniz. 



CH 



3 



A.C 9 H lS 



CH, 



CDCI3 



m*0^utw>i'»fi . nm.iiif'* t0 **ui^t>mi ^ »*itf*ft 



220 



200 



180 



>*«******« 




CH 



«*• **Mwn»t V i»nnu>^ » n ' * » « i H » n ' i wrt Pmi 



IMS 



160 



140 



120 100 

8 c <PP m ) 



80 



60 



40 



20 







§ekil 1 6.6 A bilesjginin geni§band proton-e§le§mesiz "C NMR spektrumu (Problem 16.43). 
DEPT l3 C NMR spektrumu ndan elde edilen bitgiler pikler iizerinde verilmi§tir. 

16.43 That compound A forms a phenyl hydrazone, gives a negative Tollens' test, and gives an 
TR band near 1710cm** 1 indicates that A is a ketone. The { -Q spectrum of A contains only 
four signals indicating that A has a high degree of symmetry. The information from the 
DEPT 13 C NMR spectra enables us to conclude that A is diisobutyl ketone: 

to W (c)Q 



(CH 3 ),CHCH,CCH,CH(CH 3 ), 

'(d) " 



16.44 



Ass 1211 men ts: 

1a) 822.6 

(b) 8 24.4 

(c) 8 523 
id) 5 210.0 

B bile§igi (C 8 H I2 2 ) tR spektrumunda kuvvetii bir karbonil sogurmasi 
gosterir. B'nin geni§band proton-esJe§mesiz "C NMR spektrumu §ekil 16.7'de 

verilmi§tir. B icin bir yapi oneriniz. 
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§el<il 16.7 B bilesiginin geni§ band protonu e§le§mesiz "C NMR spektrumu, Problem 
16.44. DEPT L1 C NMR spektrumundan elde edilen bilgiler pikler iizerinde verilmi§tir, 

16.44 That the l3 C spectrum of B contains only three signals indicates that B has a highly sym- 
metrical structure. The information from DEPT spectra indicates the presence of equiva- 

km methyl groups (CH 3 at 5 18.8), equivalent -C- groups (at 5 70.4). and equivalent 



\ 



/C=0 groups {at S 2 15.0). These features allow only one possible structure for B; 




Assignments: 



. 



(a) 6 18.8 
lb) 570.4 
(c) 5 215.0 



16.45 



Semikarbazit (H 2 NNHCONH 2 ) bir ketonla (veya bir aldehitle) tepkimeye 
girdiginde bir semikarbazon (Altbolum I6.8A) olu§ur. Bu tepkimede 
semikarbazitin yalnizca bir azot atomu nilkleofil olarak davranir ve ketonun 
karbonil karbonuna atak yapar. Bu tepkimenin uriinii R 2 C=NCONHNH 2 'den 

daha 90k R 2 C=NNHCONH 2 ? dir. Semikarbazitin iki azot atomunun bagil ola- 
rak daha az nukleofilik oldugu bu durumdan sorumlu olan etken nedir? 



1 6.45 The two nitrogen atoms of semicarbazide that are adjacent to the C=0 group bear partial 
positive v charges because of resonance contributions made by the second and third struc- 
tures below. 



16.46 




o- 

<—> H,N-N=C-NH 7 <—> 



H 



H JN -N 

I 
H 



o- 

l * 
-C=NH, 



Only this nitrogen is nucleophilic. 



Hollanda karaagac hastaligtna. karaagac kabuk bocegi tarafindan karaagaca 
aktanlan bil mantar neden olur. DisJ bocek guzel bir karaagac^ yerie§tigindc 
a§agida yapisi verilen multistriatin de dahil olmak u'zere bir 90k feromon 
salgilar. Bu feromonlar, beraberinde oldurticu mantar getiren erkek bocekleri 
ceker. 




Multistriatin 



Multistriatintn oda sicakhginda seyreltik sulu asitlerle etkilestirilmesi, 1715 cm ' 
civannda kuvvetli bir infrared piki veren C^H^O^ uriinuniin olu^umuna 
yol agar. Bu ilriin icin bir yapi oneriniz. 

16.46 Hydrolysis of the acetal linkage of multistriatin produces the ketodiol below. 



16.47 



16.47 



16.48 




HO 



OH 



Benzaldehitin endiistriyel sentezinde toluen ve klor molekulii ba§langi£ 
maddesi olarak kullanilir ve C 6 H S CHC1 2 olu§ur. Bu bile§ik daha sonra 
benzaldehite d6nu§turtiUir. Bu i§lemin tcerdigi basarnaklan yaziniz. 




ci, 



> 



heat,/iv, 
or peroxide 





> 




-H 



The gew-dk\\ formed in the alkaline hydrolysis step readily loses water to form the alde- 
hyde. 

C 6 H 12 formiillli optikge aktif bir bile§ik 2,4-dinitrofenilhidrazin ile olumlu, 
fakat Tollcns reaktifi ile olumsuz test sonu^lan verir. Bu bile§igin yapisi nedir? 



16.48 



O 



CH 



J 



<?- 



H 

C-CH.CH 

t 



or its enantiomer 



16.49 Aldehitler ve simetrik ohnayan ketonlann olmasi durumunda, oksimlerin iki 
izomeri miimkundur. Bu izomerle§menin kaynagi nedir? 

16.49 The general formula for an oxime is 



\ 



c 



tf 



OH 



/ * 

Both carbon and nitrogen are sp 2 hybridized; the electron pair on nitrogen occupies one 
s/? 2 orbital Aldoximes and ketoximes can exist in either of these two stereoisomers: forms: 



(R')H 



W 



OH 



arw 



\ 



R 



/ 



or 



C 



/ 



\ 



R 



OH 



16.50 



This type of stereoisomerism is also observed in the case of other compounds that pos- 
sess the C=N group, for example, phenylhydrazones and semicarbazones. 

E. J. Corey (Harvard Universitesi) tarafindan yapilan prostaglandin F 2tt ve E 2 
sentezinde. a§agidaki yapi bir ara iiriindiir. Bir Horner— Wads worth -Emmons 



tepkimesi (£") alkeni olu§turmak i^in kullanilmi^tir. Bu i^lemde kullanilan kar 
bonil bile§iginin ve fosfonat esterinin yapilanni yaziniz. (Not: Tepkimenin 
karbonil bile§eni siklopentil grubu icerir.) 



AcO 




Ac = CHX 



16.50 




O 



+ (CH 3 0) 2 P 




NaH 




AcO H 



O 



*16.51 Koenzim piridoksal fosfat (PLP, boliim agihsina ve "Piridoksal Fosfatin Kim- 
yasf'na, Altboliim 16.8, bakiniz) bazi a-amino asitlerin dekarboksillenme tep- 
kimelerini katalizler. Diger turn PLP tepkimelerindeki gibi i§Iem PLP ile ami- 
no asit arasinda bir iminin olu^masiyla ba§lar. Mekanizmada. PLP'nin gecici 
elektron {ifti alicisi olarak kararli hale getirdigi, amino asidin a-karbonundaki 
anyon ara iirunii olu§ur. Karboksilik asit grubu kaybedilince, yeri, enzim ice- 
risindeki bir bolgedeki (genellikle, bir "H — B — Enzim" grubundan) bir pro- 
ton tarafindan doldurulur. Verilen bu bilsilerle, PLP tarafindan katalizlenen 
of-amino asitlerin dekarboksillenmesi icin aynntili bir mekanizma oneriniz. 

O 



C. OH 

4 \ 

H ME, 



H — B — Enzim 



o 



— CH, 




+ C + CO 

/ V 

H NH, 



Piridoksal fosfat 



*16.51 



O 

H II 



R 4l# 



o 



<t 



Inline 

exchange 

with 

Enz— N=PLP 

(see problem 16.B1) 



3 PO 



O3PO 




v + ^ch 



H 



R. P.H 




< 



-► 



NH 



Imine 

exchange 

with 

Enz— NH, 

(-Enz— N==PLP) 




-CO, 



■> 



O^PO 




V 



O3PO 




V^CH- 



H 



Enz 



*16.52 (a) 4-Hidroksisikloheptanonun (A) infrared spektrumunda beklenilen iki 
sogurma bandinin frekanslanndan hangisi daha baskin olabilir. (b) 
Ge^ekte, bu ikisinden du§uk frekansli olan band 90k zayiftir. A ile denge 
halinde bulunabilen ve bu gozlemleri aciklayan bir izomer yapi c.iziniz. 



-I 



*16.52 (a) O— H stretch al about 3300 cm ': C=0 stretch at about 1710 cm 



-1 



(b) 




OH 



(Intramolecular hemiacetal 
from A) % 



* 16.53 Benzilik alkoller, eterler ve esterlerin onemli tepkimelerinden birisi, 
hidrojenleme sirasinda bezil-oksijen bagimn kolay kopmasidir. Bu. hidrojen 
tarafindan bir bagin kopanlmasina yani "hidrojenoliz" e diger bir ornektir. Bu, 
asit varhginda kolayla§ir. Hidrojenoliz gergin halkali bile§iklerde de meydana 
gelebilir. 

B bile§iginin (a§agiya bakiniz), su ve dioksan icerisindeki hidrojen kloriirurun 
birseyreltik cozeltisinde Raney nikel katalizoru kullamlarak yapilan hidrojen- 
lendirilmesinde, tirtinlerin cogu yan zincire bagh 3,4-dimetoksifenil gruplan- 
na sahiptir. Bunlarin arasmda, olu§umunda yalniz hirdojenJenme degil fenil 
grubunun gocme egilimini de gosteren ilgin^ bir Qriin, C, vardir. C Ururui icin 
anahtar spektral degerler a§agidadir: 

MS (ml:): 196,1084 (M. + , yiiksek ^oziinurlukte), 178 
IR (cm '): 3400 (geni§), 3050, 2850 (CH r O gerilme) 

HNMR (S, CHC^te): 1,21 (I 3H, J = 7 Hz); 2,25 (b. 1H); 2.83 (9, 1H): 3,58 
(i, 2H. J = 7 Hz); 3,82 (b, 6H); 6/70 (b, 3H). 
C bile§iginin yapisi nedir? 



CH,0 
CH,0 




H„H,O f 

> c 



Raney Ni 



*-j-*H 



HO 

CH,OH 
B CRO 




* 16.53 CH3O 




CH 7 OH 



CH,0 



C 




Problem 17,1 >* Tiimpratik ama^lar 19m, 2,4-sikloheksadien-l-on bile§igi tamamen enol halindebu- 

lunur. 2,4-Sikloheksadien-l-onun yapisini ve enol halini yaziniz. Hangi ozel etken 
enol halinin kararliligini a^iklar. 



17.1 






2,4-Cyclohexadien-l-one 
(keto form) 



Phenol 
(enol form) 



The enol form is aromatic, and it is therefore stabilized by the resonance energy of the 
benzene rins. 



A§agidakiler gibi olan optikce aktif ketonlann asit veya baz katalizle rasemlesme 
ye ugramalanni bekler miydiniz? Cevabimzi a^iklayiniz. 



Problem 17.2 



L-^tjL 







c 2 h 5 7 c 

CH, 



CC 6 H 5 



C 2 H 5 X 

H 5 C/ 2 6 5 
H 



H 7 C 



17.2 No. 



3\ | 

HX " l 



l 5^2 



1 



6 ll 5 



does not have a hydrogen attached to its a-carbon 



H 3 C 



atom (which is a stereocenter) and thus enol formation involving the stereocenter 



H 5 C 2 





\ II 

is not possible. With „.C — CH 2 CC 6 H 5 

H 
and thus enol formation does not affect it. 



the stereocenter is a (3 carbon 



Problem 17.3 



sek-B\i\\\ fenil keton D 2 varliginda OD veya D 3 0* ile etkile§tirildiginde hidrojen 
doteryum degi§imine ugrar ve a§agidaki bile§igi olu§turur. 

CH, 



C 2 H 5 — CD— COC 6 H 5 



Bu davrani§i a^iklayan mekanizmalar yaziniz. 



17.3 In OD7D,0: 



CH 



C 



ak-4~£ 



3 ^ 



i"D 



I \ 



+ OD" ^ 



H 



C 6 H 5 



C\H- 



? H 3 /O d,0 
C— C <h- 

C 6 H 5 



CH 3 



2**5 



I 

D 



\ 



C 6 H 5 



+ enantiomer 



In D,0 /D 7 0: 



C 2 H 5 



-I 



Ph /O 
H \H 5 



D 3 O f 



+D 



> 



C 2 H 5 - 



CH 
C-C x 



H 



>OD 



CJBL 



-FT 



<£- 



> 



H 3 C N 



OD 



C=C 



H 5 C, 



/ 



C 6 H 5 



+D 



< 



± GJJr* 



2 iA 5 



™ 3 6-D 
D C 6 H 5 



CH 



3 ,0 



— T> C,H S -C-C 



<t 



I 
D 



+ enantiomer 



<m 



Problem I 7.4 > Etanol iserisindeki sodyum hidroksiti kullanarak ds-dekalonun trans-deksdona epi 

merle§mesi icin bir mekanizma yaziniz. trans-Deka\onun c/s-dekalondan daha ka 
rarh olma nedenini gosteren sandalye konformasyonu yapilanni 9iziniz. 



17.4 




H 
ris-Decalone 





Frotonation on 
the bottom face 



trans -Decalone 





A large group is 
axial in c/s-decalone. 



No bulky groups are 
axial in frans-decalone. 



Ketonlann baz icerisindeki halojenlenmesinin neden, "baz katalizli"den daha 90k < Problem 17.5 
"baz-destekli" oldugunu soyleriz? 

17.5 The reaction is said to be "base promoted" because base is consumed as the reaction takes 
place. A catalyst is. by definition, not consumed. 

Az once sundugumuz halojenlenme mekanizmalan icin ek kaiutlar su gerceklerden *< Problem 17.6 
elde edilir: (a) Optikce aktif sek-biit\\ fenil keton, asit-katalizli halojenlenme hizina 

tam e§deger bir hizla asit katalizli rasemle§meye ugrar. (b) s^-Biitil fenil ketonun asit- 
katalizli iyotlanma tepkimesinin hizi asit-katalizli bromlanmasinin hiziyla aynidir. (c) 
sek-B\lti\ fenil ketonun baz-katalizli hidrojen-doteryum degi§im hizi ile baz-destekli ha- 
lojenlenme hizi aynidir. Bu gozlemlerin her birinin sundugumuz mekanizmalan nasil 
destekledigini aciklayimz. 

17.6 (a) The slow step in base-catalyzed racemization is the same as that in base-promoted 
halogeiiation — the formation of an etiolate ion. (Formation of an etiolate ion from sec- 
butyl phenyl ketone leads to racemization because the etiolate ion is achiral. When it ac- 
cepts a proton, it yields a racemic form J The slow step in acid-catalyzed racemization is 
also the same as that in acid-catalyzed halogenation — the formation of an enoi (The enol. 
like the enolate ion. is achiral and tautomcrizes to yield a racemic form of the ketone.) 

(b) According to the mechanism given, the slow step for acid-catalyzed iodination (for- 
mation of the enol) is the same as that for acid-catalyzed brominatiou. Thus, we would 
expect both reactions to occur at the same rate. 

(c) Again, the slow step for both reactions (formation of the enolate ion) is the same, 
and consequently, both reactions take place at the same rate. 



Problem 17.7 ► 







(a) Propanal \CH 3 CH,CH/ bir baz ile etkile§tirildiginde olu§acak aldol katilma 
tepkirnelerindeki tiim basamaklan gosteriniz. (b) Aldol katilma iirununiin 



OH 



O 



OH O 



CH 3 CH 2 CHCH 2 CH 2 CH degil de CH 3 CH 2 CHCHCH olmasmi nasil aciklarsimz? 

CH 3 

(c) Tepkime kan§imi lsitihrsa hangi iirunlerin olu§masini beklersiniz? 



P ■ (I 

17.7 (a) CH,CH,CH * OH 



*> 



O 
CHXHCH + H,0 



CH 3 CH 2 CH 




< 



-£> 



O 
I 



o 



CH,CH,CHCHCH 



CM 



3 




CH,CH,CHCHCH 



+ H,0 < 



OH 

I 




II 



CH 



3 



CH,CH,CHCHCH + OH 

CH, 



OH 

(b) For CH 3 CH^CHCH 2 CH 7 CH to form, a hydroxide ion would have to remove a p 

proton in the first step. This does not happen because the anion that would be produced, 
that is, iCH 2 CH 2 CH0, cannot be stabilized by resonance. 



(c) CH 3 CH 2 CH=CCH 

CH 3 



Problem 17.8 



17.8 CH 3 CHO 



. 1-Butanoliin sentezi icin olan endiistriyel siirecjerden birisi asetaldehit ile ba§lar. 
Bu sentezin nasil devam ettirilecegini gosteriniz. 

OH 

10% NaOR Mm i heat 



5°C 



CH 3 CHCH 2 CHO 
(aldol) ' 



> CH3CH-CHCHO 



H, 



N 



V 



CH,CH,CH,CH ? OH 



Problem I 7.9 



Butanalden basjayarak a§agidaki her bir uriinun nasil sentezi enebilecegini gosteriniz. 

(a) 2-Etil-3-hidroksiheksanal 

(b) 2-Etil-2-heksen-l-ol 

(c) 2-Etil-l-heksanol 

(d) 2-Etil-U3-heksandiol (bocek kovucu "6 - 12") 



17.9 (a) 2 CH 3 CH 2 CH 2 CHO 



OH~ 



OH 



> ch,ch,ch,chchcho 

(Jh 2 



HQ ^ v-i^w^v.^. 



CEI 



(b) Product of (a)-— -> CHX , H,CH 2 CH=CCHO b .. — — 

-H 2 U *-*•:* | (2) H 2 



? 



H- 



CH 



CH,CH 2 CH ? CH =CCH 7 OH 



H PH 

(c) Product of (b)— H> CHXH 7 CH,CH,CHCH,OH 3 

Pt 3 - - - | 

CH, 

CH, 



OH 
(d) Product of (a) ^> CH 3 CH 2 CH 2 CHCHCH 2 OH 

k 

I 2 
CH- 



Problem 17.10 



•3 

Asetonun asit-katalizli aldol kondensasyonu (az once gosterildi) bir miktar da 2,6- 
dimetil-2,5-heptadien-4-on olu§turur. Bu iiruniin olu§umu i^n birmekanizma yazi 
niz. 



17.10 




CH 3 CCH 



CCH, + HC1 < 



(shown in text) 



:6H CH. 



CH 3 CCH 



CH, + CI <■ 



CH 



I 
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OH 
CPk=C-CH=C-CH, + HC1 



- « 



:0 

II 
CHX'CH. 
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+ HCl < 
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: 



:OH 
ll 



CH3CCH3 



+ CI 



HO=C 




:OH 



CH. 



CH 




CH. 



* 



+ CHf=C-CH=C-CH 3 <=^ HO-C-CH 2 -C-CH=C-CH 



3 



H 



CH 



3 



~ CH 3 O CH 3 

J 1 I 3 II I 3 

CH -C-CH=C-CH. 



. + t I J 

<^hH 



-H,0 

-HT 



CH 



CH 



II 



> CH 3 C=CHCCH=CCH 3 

2,6-Dimethyl-2,5-hepta 
dien-4-one 



Problem 17.1 I 



Asetonun sulfurik asitle lsitilmasi, mesitilenin (1,3,5-trimetilbenzen) olusumuna yol 
agar Bu tepkime icin bir mekanizma oneriniz. 



17.11 Drawing the molecules as they will appear in the final product helps to visualize the 
necessary steps: 



I V 




Mesitylene 



The two molecules that lead to mesitylene are shown as follows: 



H 



0=C 



CH 



CH 



3 



H 3 C 



C 
^^ H 3 C^ X CH : 



This molecule (4-methyl-3'pemen-2-one) is formed 
by an acid-catalyzed condensation between two 
molecules of acetone as shown in the text. 



The mechanism is 
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Lili aldehit olarak adlandinlan, parfiimlerde kullanilan bir bile§igin sentezinin tas- -< Problem 17.12 
Iagi a^agidadir. Eksik yapilann tamamini yaziniz. 



^•/er-Biitilbenzil alkol 



PCC propanal 

► C n H t4 ► 

CH,CU ll ,4 OH" 



H,, Pd-C 

C 14 H 18 — ► lili aldehit (C 14 H 20 O) 



17.12 




\ / 




CH.OH 



PCC 



CH,C1, 
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v\ // 




? 9 



H, 



Pd-C 



3> 



CH 



3 



C 14 H l8 



B 



Propanal 

fc // C " H -^T— * 



C„H 14 









Lily aldehyde (C, 4 H 20 0) 



Sinnamaldehit (C 6 H 5 CH=CHCHO) sentezi i^in £apraz aldol tepkimelerinin nasil 
kullanilacagini gosteriniz. Tepkime i£in aynntili bir mekanizma yaziniz. 



Problem I 7. 1 3 



17.13 




+ CH 3 CHO 



10% NaOI 



5°C 



k 



heat 



> 




CH=CHCHO 



Bazik fdzeltideki formaldehitin a§insi asetaldehit ile etkile§tirildiginde a§agidaki tep 
kime olur. 



< Problem 17.14 



O 



O 



3 HCH + CH 3 CH 



sevreltik Na,CO, 



40°C 



CH.OH 



>HOCH,— C— CHO 



CH 2 OH 
fc>82) 



Uriin olu§umunu agiklayan bir mekanizma yaziniz. 



17.14 Three successive aldol additions occur. 



First 

AJdol 

Addition 



O 
II 

CH 3 CH 



o 



HCH + -:CH,CH 








fl 



+ OH" ^=^ -|CH 2 CH + H 2 



«£ 



OCHXH,CH + H 2° 
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^> 



O 

II 

OCH 7 CH,CH 




HOCH 7 CH,CH + OH 



Second 

AJdoi 

Addition 



8 



HOCH,CH,CH + OH 





-" II 




O 
II 



fe HOCH,CHCH + H,0 



CH.O 



HOCH.CHCH <=£ HOCEjCHCHO 



CH,0 



HOCH.CHCHO + H,0 < 



CH 2 OH 
R HOCH,CHCHO + OH 



Tliird 



CH,OH 

I 



Aldol HOCH,CHCHO + OH 

Addition 



-> 



CH 2 OH 
HOCH,C-CHO + H,0 



•a 



CH 2 OH 
HCH + HOCH,C-CHO 




GflUOH 

HOCH-C-CHO 
2 I 

CH,0 



<- 



CH,OH 

m 

HOCH-C-CHO 



CH,0 



CH.OH 



+ H,0 <■ 



ft HOCH.-C-CHO + OH 



CH.OH 



Psodoiyonon, BF 3 ile asetik asit i9erisinde etkile§tirildiginde halka kapanmasi olur < Problem 17,15 
ve a ve /3-iyononlar olu§ur. Bu, A vitamin' nin sentezindeki bir sonraki basamaktir. 




+ 




Psodoivonon 



a -Iyonon 



/3 -Iyonon 



(a) a ve /3-iyonon olu§umunu aciklayan mekanizmalari yaziniz. (b) jS-iyonon ana iiriin 
diir. Bunu nasil aciklayabilirsiniz? (c) Hangi iyonon UV goruniir bolgede daha uzun dal 
ga boyunda sogurma yapar? Nicin? 



17.15 (a) CH,CO,H + BF 



3 



3 



CH 3 C0 2 BF 3 + H + 




Pseudoionone 




<r 



-\r 



> 



■W 




> 




a-Ionone 




p-Ionone 



(b) In /3-ionone both double bonds and the carbonyl group are conjugated; thus it is 
more stable. 

(c) jS-Ionone, because it is a fully conjugated unsaturated system. 

Problem 17.16 > Gerekli aldehit, keton ve nitroalkanin elinizde var oldugunu vaTsayarak, a§agidaki 

her bir bile§igi nasil sentezleyeceginizi gosteriniz ve her tepkime icin aynntili bir 
mekanizma yaziniz. 

(a) C 6 H 5 CH=CN0 2 (b) HOCH 2 CH 2 N0 2 



17.16 (a) 




- TT ,. _ dil OH" 



warm 
-H-,0 



> 



CH 




CH-C-NO, 
CM* 





(b) HCH + CH,NO, dll ° H > HOCH.CH.NO, 



Problem 17.17 >> (a) Asetonitrilin etandan 90k daha asidik olmasini aciklayan asetonitrilin anyonu 

icin rezonans yapilanni yaziniz. (b) Benzaldehit ile asetonitril kondensasyonunun 
mekanizmasini basamak basamak yaziniz. 



c* 



17.17 (a) ~:CH-C=N: <~ > CH^C=N: 




EtO 



(b) CH,-C=N: 



> [- :CH _ c =js[ : «$_^ CH _ c _^;j + El0H 




=N: 



> 




C=Ns 



EtOH 



> 



OH 



^-vTH-CH— C-N; 




/-x^CH^CH-CN 




heat 
H,0 



Her durumda su aynlmasinin meydana geldigini kabul ederek, bir onceki aldol hal- < Problem 17.18 
kalanmasinda olu§abilecek diger iki iiriiniin yapisim yaziniz. (Bu uriinlerden birisi 
be^-iiyeli halka, digeri ise yedi iiyeli halkaya sahip olacaktir.) 



17.18 



O 

II II 

CH 3 C(CH,) 4 CH 



OrT. 



O 

II 



Oh 

II- 



H,0 



> 



OH 

(CH->) 4 CH-, 

C 
II 





•CH 2 CYCH 2 ) 4 CH 




-H,0 



> 



0" 



> (CH,) 4 CH, 



C 

M 







II 





II 



CH,CCH,CH,CH,CH,CH 



OH" 



«B 



O 

II 



► CHXCH.CH.CH.CHCH 



3 




HA /0 - 



H,C 
H,C 



/ C \ 



o 



CHCH 

I 
CH, 



H->0 



> 




-H,0 




A§agidakilerin herbirinin alkol halkalanmasiyla hazirlanmasinda hangi ba§langic bi 
le§igini kullanirdiniz? 

O 



Problem 17.19 



CH 



O 



(a) 




(b) 



CH 




(c) 




CCH 



17.19 (a) 



H 



1 



f 

C 



CH 3 

C 
CH, 



(b) 



CH 



HC 



CH,— C 

J II 





CH, 



€H, 



(c) 



Bi! 



H,C 



^H 3 

O II 

CH— C-CH. 
/ - 
— CH, 



Notice thai starting compounds are drawn so as to indicate which atoms are involved in 
the cyclizatioa reaction. 



Problem 17.20 



Hangi deneysel §artlar, molekuller arasi kondensasyon sirasinda molekiil ici aldol 
tepkimesiyle halkalanma i§leminin tercih edilmesini saglar? 



17.20 It is necessarv for conditions to favor the intramolecular reaction rather than the inter- 
molecular one. One way to create these conditions is to use very dilute solutions when we 
carry out the reaction. When the concentration of the compound to be cyclized is very low 
(i.e., when we use what we call a "high dilution technique"), the probability is greater that 
one end of a molecule will react with the other end of that same molecule rather than with 
a different molecule. 



Se^eceginiz ketonlar ve aldehitlerden ba§layarak ve lityum enolatlar kuUanarak a§a 
gidakilerin her biri icin yonlendirilmi§ aldol sentezini gosteriniz. 

O OH O OH 



< Problem 17.21 



(a) H 3 C 




CHCH 



O OH 



(c) CH ? CHCCH,CHCH 2 CH 3 

CH 3 

O OH 



(b) CH 3 CH 2 CCH 2 CHC 6 H 5 (d) CH 3 CH=CHCCH 2 CHCH 3 



17.21 



(a) 




Li 



-+ 



IDA 



> 




(1)CH 3 CH 

(2) m® 

— 



> 




OH 
CHCH- 



Kinetic enolate 







(b) CH 3 CH 2 CCH 3 



O 
(c) CHfU^CK 



-+ 



Li 
y^-*> CH,CH,6 =CK, 



II O OH 

(DC H CH ' 

6 ' — > CH3CH 2 CCH 2 CHC 6 H 5 



2 (2)H,0 



Kinetic enolate 



n 



O Li 



T 



O OH 

LDA T — (1)CH,CH,CH II I 

==#> CH,CHC=CR, ; ns „A " > CH,CHCCH,CHCH,CH 3 



CH 3 



I 
CH 



2 (2)H,0 



I 
CH- 



Kinetic enolate 



O 



.+ 



/->, 



(d) CH3CH-CHCCH3 



> CH 3 CH 



O Li 
CHC=CH, 



(1)CH 3 CH 

(2)H 2 \ 

II I 
CH 3 CH=CHCCHXHCH, 



a-Bisabolanon ve osimenon adlanndaki bilesjklerin her ikisi de yonlendirilmi§ al- *< Problem I 7.22 
dol sentezi ile sentezlenmi§lerdir. Her iki sentezde de kullamlan ba§langi£ bile§igi 
(CH 3 ) 2 C= : CHCOCH3'tiir. Siz diger uygun basjangic bile§iklerini seciniz ve (a) a- 
bisabolanon ve (b) osimenonun sentezini tasarlayimz. 

OH H. ,OH 




^ 



O 




*"""* 



o 



a-Bisabolanon 



Osimenon 



CH, O 

i U LDA 

17.22 (a) CH,C=CHCCH. 



™3 o~u + mok 



L 3 



CH 3 o"Li + 
(b) CH 3 C=CHC=CH 2 

[prepared in (a)] 



> CH,C=CHC=CH, - 



(2)H 2 




(ikh, 



(2)HiO 



rx-Bisabolanone 




Ocimenone 



Problem I 7.B I ► Sikloheksanondan tiiretilen trimetilsilil enol eterin benzaldehit ve tetrabiitilamon 

yum floriir, (C 4 H 9 ) 4 N + F" (TBAF olarak kisaltihr) ile etkile§tirilmesi a§agidaki iiru 
nii vermektedir. Bu tepkimede meydana gelen basamaklan gosteriniz. 



O— Si(CHJ 




*n 



O 



OH 



O 



+ QftCH 



( 1 ) TBAF 

(2) H,0 




CHC 6 H 5 



17.151 



Step 1 



A 

0-Si(.CH 3 ) 3 




+ FN(C 4 H 9 ) 4 



* 



N(C 4 H 9 ) 




+ (CH,),SiF 



Step 2 



6^(c A u 9 \ 




^ 



+ C 6 H 5 CH 



> 



N(C 4 H 9 ) 4 
CHC 6 H 5 




Step 3 




N(C 4 H 9 ) 4 

cmjL 



HX> 



> 




OH 



CHC 6 H 5 



(C 4 H 9 ) 4 N OH 



(a) 



A§agidaki bile§ige (iltihap girderici bir bilesjk olan ve kahve cekirdeginde < Problem 17.23 
bulunan kafestoliin E. J. Corey tarafindan yapilan sentezinde bir ara uriin) bir 
metil grubu sokmak icin lityum enolatin yer aldigi bir tepkime yaziniz. 




(b) 



Dienolatlar, LDA'mn iki esdeger miktan kullamlarak /3-keto esterlerden olu§- 
turulabilirler. Bu dienolat, iki enotat karbonundan daha bazik olani uzerinden 
secjmli olarak alkillendirilebilir. A§agidaki bile§igin bir dienolat ve uygun bir 
alkil halojeniir kullamlarak yapilan sentezi icin bir tepkime yaziniz. 



(CH,) 3 Si 




OCR 



17.23 (a) 




LDA.THF 

-78°C 



J> 




CHJ 







(b) 






(CH,) 3 Si 




OCH 




OCH 



2 eq. LDA, 
THF 



(CH 3 ) 3 Si 



H,0 



(CH 3 ) 3 Si 



o;Li + o~u + 

^ OCH 




OCH 



3 



2-Metilsikloheksanon ile baglayarak a§agidaki bilesjgin sentezinde a-selenlemeyi < Problem 17.24 
nasil kullanabileceginizi gosteriniz. 

O 



17.24 





LDA 



0"\Li + 




fl 



C 6 H 5 Se— Br 



Kinetic etiolate 




SeC 6 H 5 



B1O1 



>■ 




CH 



3> 




+ C 6 H 5 SeOH 



Problem 17.25 >• (a) Yukanda verilen Robinson halkalama tepkimesinin her iki d6nii§um 

basamagi i^in uygun mekanizmalar yaziniz. (b) 2-Metil-l,3-sikloheksandionun 
sikloheksanondan daha kuvvetli mi yoksa daha zayif asit mi olmasini beklersiniz? 
Cevabinizi aciklayiniz. 



17.25 (a) 



CH, 




+ OH ^ 





P 





3 




CH-pOT 



9 

j 

— C-CH 



+rT 



3 < 



-H" 



O 



N/^CH 2 -CH 3 




C=0 
Cft, 



-It 



_^ < 



-> 



+H 4 





O 



+m 



> 



-FT 




-H,0 




(b) 2-Methyi- l,3-cyclohexanedione is more acidic because its enolate ion is stabilized 
by an additional resonance structure. 




-FT 



> 




<—. > 




< — > 





tf 



-J> 







< — > 




Problem I 7.26 >- (a) l,3-Difenil-2-propen-l-on (Altboium 17.5B) ve asetofenonun (b)l,3-difenil-2- 

propen-1-on ve siklopentadienin baz katalizli Michael katilmasindan hangi iirunii 
elde edeceginizi umarsiniz? Her bir mekanizmada turn basamaklan gosteriniz. 



17.26 (a) 




II 
C 6 H 5 CCH 3 



( J 



■if 



+h* 



o 







C 6 H 5 CCH,' + C 6 H 5 CH =CHCC 6 H 5 





,0 
C 6 H 5 CH -CH^CC 6 H 5 

CH 2 

c=o 



A 



C 6 H S 



H + 





II 



+H* 



V 



C 6 H 5 CHCH,CC 6 H 5 
CH, 

i=0 



C 5 H 5 



• 



(b) 



H H 




-tf\ 



<: 



+H" 









+ C 6 H 5 CH =CIICC 6 H 5 <: 




C 6 H 5 CH -CH 




!? 

CC 6 H 5 



A 



•H* 







V 



+tr 



C 6 H 5 CHCH,CC 6 H 5 




Akrolein, hidrazin ile tepkimeye girdiginde tiriin bir dihidropirazoldur: 



CH,= CHCHO + H 7 N— NH 7 



N 



y 



N 



H 
Akrolein Hidrazin Birdihidropirazol 

Bu tepkimeyi agiklayan bir mekanizma oneriniz. 



< Problem 17.27 



17.28 




17.27 H,N -NH 7 



+ CH^CI -CH 



conjugate 



> 



addition 



H.-.L 



H C 



C 



0<s 

C-H 



<f 



-£> 



NH. 



N 
I 







OH 




N 



IT 



*• 



-H>0 



> 



I 
II 



H 




/ N ^ 






H 



I 
H 




.N 



I 
H 



Propanal a§agida verilen her bir reaktifle etkile§tirildiginde olusan tepkime 
(eger olursa) uriinlerinin yapi formiillerini yaziniz. 

(a) OH", H 2 

(b) C 6 H 5 CHO, OH 

(c) HCN 

(d) NaBH 4 

(e) HOCH 2 CH 2 OH, p-TsOH 

(f) Ag 2 0, OH , sonra H 3 0+ 

(g) CH 3 MgI, sonra H 3 + 



(h) Ag(NH 3 ) 2 +OH\ sonra H 3 + 
(i) NH 2 OH 

U)C 6 H 5 CH-P(C 6 H 5 ) 3 

(k) C 6 H 5 Li, sonra H 3 0^ 

(l)HC = CNa, sonra H 3 0* 

(m) HSCH 2 CH 2 SH, HA, sonra Raney Ni, H 2 

(n) CH 3 CH 2 CHBrC0 2 Et ve Zn, sonra H 3 + 



OH 
17.28 (a) CH,CH,(!hCHCHO 



. 



CH 




3 



CH=C-CHO 



3 



OH 
(c) CH,CH,CHCN 



CH 



(d)CH 3 CH 2 CH 2 OH 



OH 
(g) CH 3 CH 2 CHCH 3 



/°^CH, 
(e)CH,CH 1 CH | 

O 
(h) CH,CH,C-OH 




(f) CHXH^C-OH 



(i) CH 3 CH 2 CH=N0H 



OH 



(j) CH 3 CH,CH=CHC 6 H 5 (k) CH 3 CH 2 CH-C 6 K 



OH 
(I) CH,CH,CHC=CH 



(m) CH 3 CH 2 CH 3 



OH 
(n) CH 3 CH 2 CH-CHC0 2 Et 

CH,CH, 



17.29 Asetonun bir onceki reaktiflerin her biriyle etkile§tirilrnesiyle olu§an tepkime 

uriinlerinin (eger olursa) yapi formiilleri yaziniz. 



CH, 



3 



17,29 (a) CH,C-CH,CCH 



i 



H 



O OH 

(b) C 6 H 5 CH =CH(TCH3 (c) CH 3 CCH 3 



on 
(d) CH3CHCH3 



OH 



(g) CHXCH 



CH 



a 



(J) 



H 3 C \ 



H 3 C 



/ 



C=CHC 6 H 5 



H,C ,0-CH, 

(e) C 

/ \ 
H 3 C O— CH ? 



(h) No reaction 



OH 
(k) CH 3 CC 6 H 5 



CH 3 



(f) No reaction 



NOH 
(i) CH^'CH, 



OH 



(1) CHXC=CH 



CH 



17.30 



(m) CHXH.CH 



HO CH 2 CH 3 
(n)CH,C-CHCO,Et 

CH 3 



4-Metilbenzaldehit a§agidakilerin her biri ile tepkimeye girdigi zaman hangi 
urunler olu§ ur? 

(a) CH 3 CHO, OH" (e) Sicak KMn0 4 , OH" sonra H 3 + 

(b) CH 3 C= CNa sonra H 3 + (f) " :CH 2 — P(C 6 H 5 ) 3 

(c) CH 3 CH 2 MgBr, sonra H 3 + (g) CH 3 C0C 6 H 5 , OH" 

(d) Soguk seyreltik KMn0 4 , OH", sonra H 3 + (h) BrCH 2 C0 2 Et ve Zn sonra H 3 + 



17.30 (a) H-C 




(c) H 3 C 



CH=CHCHO 




OH 



CHCH,CH 



(b) H 3 C 




(d) H 3 C 



sCCH 




(e) HO- 




(g) HX 




CH=CH-C 



(f) H 3 C~{Q^CH=CH 2 




(h) H 3 C 




O 

II 
CH,C 



-OEt 



17.31 A§agidaki her bir ddnii§iimun nasil saglandigini gosteriniz, gerekli olabilecek 

diger reaktifleri kullanabilirsiniz. 

(a) CH 3 COC(CH 3 ) 3 ► QH 5 CH =CHCOC(CH 3 ) 3 



(b) CHjCHO 



► C 6 H,CH U\ 



O 



(c) C 6 H,CHO ► C 6 H 5 CH 2 CHNH. 

CH, 



O 



O 



(d) CHjC(CHj) 4 CCH, 




H 3 C 



CHCH 



OH 



(e) CH,CN ► CH 3 



O 



-O- 



CH=CHCN 



CH,OH 



(f) CH,CH 2 CH 2 CH 2 CH ► CH,(CH 2 ) 3 CH=C(CH,) 2 CH, 

O 



(g) 




^Oc^™- -" 



b XL 5 



17.31 (a) 




CHO 



i 



CH 3 -C-C(CH 3 ) 3 dl1 ° H > 




CH=CH 




II 
C-C(CH 3 ) 3 



(b) 




(c) 



CHO + 




dil OH 




O 




)\ dil OH" 
V-CHO + CH 3 CH 2 N0 2 > 



CH^ 




O 




CH=C-NO, 



H, 



CH* 



Pt 



Q^CH 2 CH-NH 2 



(d) 




dil OH 



> 



H 3 C ^o 



CH 7 



\ * 







C-CH, H 3 C 




(DLiAlH,, Et 2 Q 
(2) H 2 



O 



,C-CH 



> 



H 3 C 




"CH-CH 
OH 



(e) CH,0 




CHO + CH 3 CN 



base 



> CHfl 




CH=CHCN 



O CHO 

(f) 2 CH 3 CH 2 CH 2 CH 2 CH ^r"> CH 3 CH 2 CH 2 CH,CH-CH(CH 2 ) 2 CH 3 jM1 > 

OH 
CHO CH.OH 

I (l)LiAlH„ EtX) I " 

CH 3 (CH 2 ) 3 CH =C(CH,),CH 3 (2)HO ' > CH,(CH,) 3 CH =C(CH,),CH 3 



(g) 








+ HC 




dil OH 



> 




HSCH,CH,SH 



bf 



> 




Raney Ni 

hT~ 




=CH 




17.32 



A§agidaki tepkime Robinson halkalama tepkimesini (Altbolum 17. 9B) goste 
rir. Her bir basamagin mekanizmasini gosteriniz. 

CH. 



O 



C 6 H s COCH 2 CH 3 + CH 2 =CCCH 3 

CH, 



baz 




O 



I 

17.32 C 6 H 5 CCH 2 CH 3 



OH 





II 
> C 6 H 5 C 




CHCH 



CH, CH> 
CH^C-x-C-CH^ 



> 



CH 3 



CH 



H,C 



CH ,Q 



H 3 C 

IIOH 



i 




O" 



c 

CH 



C 6 H 5 



H,C 



CH ^O 
C' 



> 



^CH .CH 3 
H,C X 

3 II 

O 



C 6 H 5 



CH 3 

it 

o 



CH. 



H 3 C 



CH /O 
H 7 CT "T- rH H,0 

^C^ " H 3 C 

II 

o 




C 6 H 5 




HC 



17.33 A, B ve C igin yapi formiillerini yaziniz. 

_ (1) NaNHnSiviNH, _ wt _ Hg 2+ , H 3 0' . _, __ _ . CaH<CHO OH 

-CH ^ _^„ ►A (C s HgO) „„ » B (C 5 H 10 O 2 ) e * H ^ nu ' UH 



17.33 



(2) CH3COCH, 

(3) NH 4 C1/H 2 



H.O 



>C(C 12 H, 4 2 ) 



HC=CH 



(1) NaNH 2 

(2)CH,CCX:H ? 
(3)NH 4 CI/H 2 6 



> HC=C 



A 



CH 3 
I 3 
C-OH 

I 
CHt 



Hg*, H,0" 

~W* ch 3 c 

B 



CH 



3 

C-OH 

CH, 



C 6 H,CHO 



Oil 



> 




CH 



3 



:-oh 



CH 



3 



17.34 Krotonaldehitin 7 karbonunun hidrojen atomlan olduk9a asidiktir (pK a = 20). 

y P ot 
CH 3 CH=CHCHO 

Krotonaldehit 

(a) Bu durumu asiklayacak rezonans yapilan yaziniz. 

(b) A§agidaki tepkimeyi agiklayan bir mekanizma yaziniz. 



C 6 H,CH=CHCHO -h CH 3 CH=CHCHO ^7+ C 6 H 5 (CH=CH) 3 CHO 

(%87) 



17.34 (a) The conjugate base is a hybrid of the following structures: 



II 
:CH,-CH-CH-CH 



O 
<^-> CH^CH-CH-CH 



0" 

^ v ' 

This structure is especially 
stable because the negative 
charge is on the oxygen atom 



(b) CH,CH=CHCHO «=fc " :CH,CH =CHCHO 

0*> 
IK 



CH,CH=CHCH + :-'CHXH=CHCHO < 

3 








+H\ 



C 6 H 5 



1 +K W 

CH=CHCH-C , H,CH=CHCHO<=i C 6 H 5 CH 



OH 
CHCH-CH,CH =CHCHO 



-H-,0 



> C 6 H5CH=CHCH=CHCH=CHCHO 



17.35 



A§agidaki sentezin her bir basamagim gergekle§tirmek igin hangi reaktifleri 
kullamrdiniz? 



(a) 




(b) 





(c) 




HIO, 



( Altboliim 22.6D) 



o 




CHO 



+ 




CHO 



(cl) 



s^ + s z G - 






CH 2 CC 6 H 5 



O 



S^tf^*/ 



T 

N 



C 6 H 5 



O 



c 



C 6 H 5 



17.35 (a) 




(b) 



(c) 




(d) 



(1)0, 



(2)Zn, HOAc 



>- 




(DO 



(2) Zn, HOAc 




(l)Os0 4 
(2) Na 3 S0 3 




bas 






> 



(aldol 
condensation) 



O 

II , 
+^CH 2 CC 6 H 5 



base 



ft 




CH H 
CH 



d 



E 



"CH, 



base 

(aldol 
condensation) 





base 



> 



(aldol 
condensation) 





HIO, 



(Seciion 22 6D) 



> 



CH 3 CIIO 





CHO 



> 



2 |( 6 S 

o 



(aldol 
condensation) 




17.36 



(a) infrared spektrokopisi, bir Grignard bile§iginin, bir a,/3-doymami§ ketona 
katilma uruniinun basit katilma iiriinii mii ya da konjuge katilma urtinti mii ol- 
duguna karar vermek 19 in basit bir yontem saglar. A9iklayimz. (Hangi pik ve- 
ya pikler ara§tinlmahdir?). (b) UV spektroskopi kullanarak a§agidaki 
tepkimenin hizini nasil takip edebilirsiniz? 

O O 



(CH 3 ) 2 C=CHCCH 3 4- CH 3 NH 2 — -> (CH 3 ) 2 CCH 2 CCH 3 



CH 3 NH 



17.36 (a) In simple addition, the carbonyl peak U665-l780-cm~ ' region) does not appear in 
the product; in conjugate addition it does. 

(b) As the reaction takes place, the long-wavelength absorption arising from the conju- 
gated system should disappear. One could follow the rate of the reaction by following the 
rate at which this absorption peak disappears 



17.37 (a) U(C 9 H I0 O) bilesjgi olumsuz iyodoform testi vermektedii. U'nun IR 

spektrumu 1690 cm -1 de kuvvetli bir sogurma piki gosterir. U'nun 'H NMR 
spektrumu verileri ise a§agida verilmi§tir. 

Uclii 5 1,2(3H) 

Dortlu 8 3,0 (2H) 

Coklu 8 7,7 (5H) 
U'nun yapisini bulunuz. 

(b) V bilesjgi, U'nun bir izomeridir. V bile^igi olumlu iyodoform testi 
veriyor. V'nin IR spektrumu 1705 cm -1 de kuvvetli bir pik gosteriyor. V'nin 
l H NMR spektrumu verileri a§agida verilmi§tir: 

Birli 8 2,0 (3H) 

Birli 3 3,5 (2H) 

Qoklu 5 7,1 (5H) 
V'nin yapisini bulunuz. 

17.37 (a) Compound U is ethyl phenyl ketone: (b) Compound V is benzyl methyl ketone: 
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cm" 1 



:ch,ch 



3 



j 



5 7.7 



8 3.0.8 1.2 




1705 cm" 1 



8 7.1 



8 3.5 8 2.0 
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A bilesjgi C 6 H l2 3 molekul foimiilune sahiptir ve 1710 cm 1 de kuvvetli IR 
sogurma piki gostermektedir. A, suhi sodyum hidroksit icinde iyotla etkile§tir- 
ildiginde sari 9okelek verir. A, Tollens reaktifi ile etkile§tirildiginde tepkime 
olmaz, fakat A once bir damla sulfirik asit iceren su ile etkile§tirilir sonra Tol- 
lens reaktifi ile muamele edilirse deney tupiinde gumiis, aynasi olu§ur. A bile- 
§iginin 'H NMR spektrumu verileri a§agida verilmi§tir: 

Birli 8 2,1 

Ikili 8 2,6 

Birli S3,2(6H) 

Uglu 8 4,7 
A'nm yapisini yaziniz. 



O 

II 
17.38 A is CH 3 CCH,CH(OCH 3 ) 2 

O 



U 



CH,CCH,CH(OCH,)-, 



H* 



H,0 



NaOH 



> CHI^L 



Ag(NH 3 )fOFT 



3> no reaction 



V 
O O 



CHXCH^H 



A2(NHx)i + OHr 



3 



> Asi + 



O O 

II II 
CH,CCH,CO 



(a) O (b) (c) (d) 
CH-C-CH-CII(OCH 3 ) 2 



(a) Singlet 8 2.1 

(b) Doublet 5 2 6 



(c) Triplet 5 4.7 
id) Sinslet 5 3.2 



1 7.39 



17.39 



as-1-Dekalon 9bzeltisinin bir baz ile etkile§tirilmesi bir izomerle§menin 

meydana gelmesine neden olur. Sistem dengeye ula§tigi zaman, 96ze1tinin, 

yakla§ik %95 trans-\ -dekalon ve %5 dj-dekalon igerdigi bulumnu§tur. 

Bu izomerle§meyi a^iklayiniz. 

O 




H 
eis- 1 -Dekalon 

Abstraction of an a hydrogen at the ring junction yields an enolate ion that can then 
accept a proton to form either trans- 1-decalone or cis- l-decalone. Since vans- 1 -decalone 
is more stable, it predominates at equilibrium. 




B: 



(-H-) 



> 




+Ff 



> 



<-> 




(95%) 
r/wis-l-Decalone 

(more stable) 




+ 




(5%) 

c/5-l-Decalone 

(less stable) 



17.40 Wittig tepkimesi (Altboliim 16.10) aldehitlerin sentezinde kullanilabilir, ornegin. 



CH 3 




CCH 3 4- CH 3 OCH=P(C 6 H 5 ) 3 — ► CH^O 



CH 3 



CH 




C=CHOCH 



(%60) 



H,07H,0 



0^ 



CH— CH 



c 



o 



(a) CH 3 OCH=P(C 6 H 5 )3 bile§igini nasil hazirlardimz? (b) Ikinci tepkimenin 
aldehiti nasil olu§turdugunu bir mekanizrna ile gosteriniz. 
(c) Sikloheksanondan >^\>-CHO bile§iginin hazirlanmasinda bu yontemi 
nasil kullamrdiniz? 



17.40 (a) CH 3 OCH 2 Br + (C 6 H 5 ) 3 P 



(2) RLi 



> CFLOCH =P(CA) 



3 



«r*5*3 



(t>) Hydrolysis of the ether yields a hemiacetal that then goes on to form an aldehyde 
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17.41 



a-Hidrojeni i9ermeyen aldehitler, deri§ik baz ile etkile§tirildiginde Cannizza- 
ro tepkimesi olarak anilan bir molektiller arasi ytikseltgenme-indirgenmeye 
ugrarlar. Buna bir ornek, benzaldehitin a§agidaki tepkimesidir. 



2 0H 



6"5 



CHO-^ C fi H 5 



CH 2 OH + C 6 H 5 — C0 2 



(a) Tepkime D 2 iserisinde yapilirsa, aynlan benzil alkol, karbon atomuna 
bagh doteryum i^ermez. Uriin QHsCH^OD'dir. Bu sonuc tepkime mekanizma- 
si acjsindan size ne ifade ediyor? (b) (CH 3 ) 2 CHCHO ve Ba(OH) 2 /H 2 kapali 
bir tupte isitilirsa tepkimede yalruz (CH 3 ) 2 CHCH 2 OH ve [(CH 3 ) 2 CHC0 2 ] 2 Ba 
olu§ur. Aldol tepkimesinden beklenenler yerine bu iiriinlerin o!u§umunu nasil 
aciklarsiniz? k 



17.41 (a) The hydrogen atom that is added to the aldehyde carbon atom in the reduction must 
come from the other aldehyde rather than from the solvent. It must be transferred as a 
hydride ion and directly from molecule to molecule, since if it were ever a free species it 
would react immediately with the solvent. A possible mechanism is the following: 




Then 



H + ,OH~ ^ 




O 



> 




a P 

:-h + H- 




+ on" <=^ 





-0 





-H 



(b) Although an aldo! reaction occurs initially, the aldol reaction is reversible. The Can- 
nizzaro reaction, though slower, is irreversible. Eventually, all the product is in the form 
of tfie alcohol and the carboxyiate ion, 

17.42 Asetaldehitin aldol tepkimesi D 2 icerisinde yapihrsa, tepkimeye girmemis, 

aldehitin metil grubunda doteryum bulunmaz. Fakat, asetonun aldol tep- 
kimesinde, tepkimeye girmemi§ asetonun metil grubuna doteryum baglanmis.- 
tir. Bu farkh davram§i aciklayiniz. 

17.42 This difference in behavior indicates that, for acetaldehyde. the capture of a proton from 
the solvent (the reverse of the reaction bv which the enolate ion is formed) occurs much 
more slowly than the attack by the enolate ion on another molecule. 

When acetone is used, the equilibrium for the formation of the enolate ion is un- 
favorable, but more importantly, enolate attack on another acetone molecule is disfavored 
due to steric hindrance. Here proton capture (actually deuteron capture) competes very 
well with the aldol reaction. 

17.43 A§agida, karaagac kabuk boceginin feromonu olan multistriatinin (bkz. 

Problem 16.46) sentezi gorulmektedir. A, B, C ve D bilesjklerinin yapilarim 
yazmiz. 



o 



CO.H ^^> A (CjHioO) -jjj* B (C I2 H l6 3 S) 




baz 



RCO^H Lewis asidi 

C (C 10 H I8 O) -► D (C 10 H I8 O 2 ) ► 



Multistriatin 



17.43 



HO,C 



HO 



Li.AlH 



-i 



\ 



> 




T'sCl 



TsO 



base 




base 



> 



B 




RCO,H 



> 




Lewis 



q Acid 



^> 



D 




Multistriatin 



17.44 



Aseton 2 e§deger mol benzaldehit ile etonollii KOH varliginda tepkimeye gi- 
rerse X bile§igi meydana gelir. X'in ,3 C NMR spektrumu §ekil 17.2'de 
verilmi§tir. X bile§igi i^in bir yap] oneriniz. 
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§eki I 1 7.2 X bile§iginin geni§band proton-esksmesiz ,3 C NMR spektrumu (Problem 17.44) 
DEPT l3 C NMR spektrumlardan elde edilen bilgiler piklerin ustiinde verilmektedir. 



17.44 X is: 




O 



H=CH-C-CH=CH 




18 17.45 



• 



Aldol tepkimesi olmamasma kar§in, aldol katiima urunlerinin enantiyoozgii 
olu§umuyla sonuclanan, Derin C. D'Amico ve Michael E. Jung (UCLA) tara- 
findan geli§tirilen bir tepkimenin basamaklarma bir ornek a§agida verilmis,tir. 
Basamaklar, Horner- Wads worth— Emmons tepkimesi (Altboliim 16.10), Sharp- 
less asimetrik epoksitleme (Altboltim 1 1.17), ve sonunda aldol tipi iirunler ve- 
ren ozel gevrilmeler igerir. Gosterilen deney §artlannda, epoksi alkoliin 

* 

9evrilerek aldol iirunleri olu^turmasi igin bir mekanizma oneriniz. [Ipucu: Qev- 
rilme, once epoksi alkolden bir trialkilsilil eterin ayri bir tepkimeyle hazirlan- 
masi ve sonra, olu§an silil eterin bir Lewis asit katalizorii (ornegin BF 3 ) ile 
etkile§tirilmesiyle de gercekle§tirilebilir.] 
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(I) CH,CHC0 7 CH 



PO(OCH,)„ NaH 
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fazlalikta) 
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C(CH 3 ), 

A I 
TfO—Si— CH, 



CH ? q.oh 



CH 




C(CH 3 ) 3 

I 
Si 



CH 
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3 **• 0— H 




Proton 

removal and 

livdride migration 



C(CH,) 
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Karboksilik Asitler ve TurevlerL 
A51I Karbonunda Nukleofilik 

Katilma-Aynlma 

A§agidaki her bir maddenin adim IUPAC sistematik adlandirmasma gore yaziniz: < Problem I 8. 1 

(a) CH 3 CH 2 CHC0 2 H (d) C 6 H 5 CH,CH 2 CH 2 CH 2 C0 2 H 

I (e) CH^CH^CCH.CO.H 

CH 3 v - I 

(b) CH 3 CH=CHCH 2 C0 2 H CH 3 

(c) BrCH 2 CH 2 CH 2 C0 2 Na 

18.1 (a) 2-Metliyibiitanoic acid 

(b) 3-Pentcnoic acid 

(c) Sodium 4-bromobutanoate 

(d) 5-Phenylpenianoic acid 

(e) 3-Methyl-3-pentenoic acid 

Bir deneyde asetik asitin buhar fazindaki (kaynama noktasinm hemen iistiinde) mo- < Problem I 8.2 
lekiil kiitlesinin yakla§ik olarak 120 oldugu bulunmu§tur. Bu deneysel degerle yak- 
la§ik 60 dan ger^ek deger arasindaki farkhhgi a9iklayiniz, 

18.2 Acetic acid, in the absence of solvating molecules, exists as a dimer owing to the forma- 
tion of two intermolecular hydrogen bonds: 

*0*-~ ~ H-.O" 

*/ *\ 

H 3 C— C C— CH, 

.O-H— -ft. 

At temperatures much above the boiling point, the dimer dissociates into the individual 
molecules. 



Problem I8.3 > A§agidaki her bir asit ciftinden hangisi daha kuvvetlidir? 

(a) CH 3 C0 2 H veya CH 2 FC0 2 H 

(b) CH 2 FC0 2 H veya CH 2 C1C0 2 H 

(c) CH 2 C1C0 2 H veya CH 2 BrC0 2 H 

(d) CH 2 FCH 2 CH 2 C0 2 H veya CH 3 CHFCH 2 C0 2 H 

(e) CH 3 CH 2 CHFC0 2 H veya CH 3 CHFCH 2 C0 2 H 

(f) (CH 3 ) 3 N^(^\— C0 2 H veya {[ j^C0 2 H 





(g) CF 3 -<( )VC0 2 H veya CH 3 ^( )^C0 2 H 




18.3 (a) CH 2 FC0 2 H (F- is more electronegative than H-) 
(b) CH,FC0 2 H (F- is more electronegative than C1-) 
(c) CH 2 CIC0 2 H (CI- is more electronegative than Br-) 

CH,CHFCH,CQ 2 H (F- is closer to -C0 2 H) 
(e) CHXHjCHFCOnH (F- is closer to -CO,H) 



+ 



(f) (CH 3 ) 3 N 



(g) CF 



Problem 18.4 




: 
I 



C0 7 H [(CH,),N- is more electronegative than H~] 




CO,H (CF,- is more electronegative than CH,-) 



> A§agidaki ger9ekler 19111 bir aciklama getiriniz. (a) Dikarboksilik asitlerin hepsinin 
pAT, degerleri ayni sayida karbon atomu iceren monokarboksilik asitlerin pA^deger- 
lerinden daha kiicuktur. (b) H0 3 C(CH 2 )„C0 2 H tiirii dikarboksilik asitlerini p/T, ve 
pAf 2 degerleri arasindaki fark n arttikca azalir. 

18.4 (a) The carboxyl group is an electron-withdrawing group; thus, in a dicarboxylic add 
such as those in Table 18.3. one carboxyl group increases the acidity of the other, 

(b) As the distance between the carboxyl groups increases the acid-strengthening, in- 
ductive effect decreases. 



A§agidakilerin yapi formUllerini yaziniz. 

(a) Metil propanoat (f) Dimetil ftalat 

(b) Etil p-nitrobenzoat (g) Dipropil maleat 

(c) Dimetil malonat (h) MA^Dimetilformamit 

(d) JV,N-Dimetilbenzamit (i) 2-Bromopropanoil bromiir 

(e) Pentannitril (j) Dietil suksinat 



< Problem 18.5 







18.5 (a) CHXHX-OCH 



3 



(b) 0,N 




C-OCHX'H, 

•mm m* 



o 

(c) CH 3 0-CCH 2 C-OCH3 



(d) 




(e) CH 3 CH 2 CH 2 CH,C=N 





(f) 




-OCH 



-OCR 



(h) H-C-N(CH 3 ), 
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TT n^C OCH^CH-j 



H ^C-OCH 2 CH 3 
O 
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II 
H ^^-C-OCHXTl.CH 
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tg) I! 
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-OCH,CH 7 CH 



(i) CHXHC-Br 



£ 



Br 



Problem I 8.6 >■ A§agidaki her bir madde benzoik asite nasil donu§tUriilebilir? Gosteriniz. 

(a) Etilbenzen (c) Asetofenon (e) Benzil alkol 

(b) Bromobenzen (d) Fenileten (stiren) (f) Benzaldehit 

i v o 

+ n , , v //"~S\ (1)KMnO.,OH ,heat /Ov\ U AII . rn 

18.6 (a) (( )>~CH,CH, — ± > <( )^ con + C0 2 

- i (2)H 3 CT X^J 






O / V o 

(O (f ft-C-CH, ^^r > (O)- C0H + CHCI 




.1 



. „ , v (l)KMn0 4 ,OH ,heat 
(d) {( >-CH=CH, *2J i > 

' <2)H,CT 






C e ) (( ))-CH,OH 



(l)KMn0 4 ,OH~,heat 



- 



(2) H3O 





(0 (( )V-CH — ► 

\w/ (2) H,CT 

Problem 18. 7 >■ A§agidaki her bir karboksilik asidin Grignard sentezi uzerinden nasil elde edilebi 

lecegini gosteriniz. 

(a) Fenilasetik asit (c) 3-Biitenoik asit (e) Heksanoik asit 

(b) 2,2-Dimetilpentanoik asit (d) 4-Metilbenzoik asit 



18.7 These syntheses are easy to see if we work backward. 



(DCO, 



Mg 



(a) C 6 H 5 CH,C0 2 H < \ } [ u / C 6 H 5 CH 2 MgBr <— ^ C 6 H,CH 2 Br 



(2) H 



CH 3 

(b) CH.CI^CH.CCO.H 
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CH 3 

CH 3 CH,CH.CMgBr 
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(c) CH^CHCH,CO,H <— --7- CII^=CHCH ? MgBr < 
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(2) H 
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CH^CHCH.Br 



(d) H,C 




(1)00, 
(2) H* 




MsBr< 



Ms 



El,0 




(e) CH,CH,CH,CH,CH,CO,H < 



(1)CQ 2 

(2) & 



CHXH,CH 7 CH,CH,MgBr 




EUO 



Problem 18.8 



CH,CH,CH-,CH,CI-I,Br 

J mm mm *m +. 

(a) Problem 18.7'deki karboksilik asitlerdcn hangisi nitril sentezi yardimiylahazir- 
lanabilir? (b) HOCH 2 CH 2 CH 2 CH 2 Br den HOCH 2 CH 2 CH 2 CH 2 C0 2 H elde etmek i$in 
Grignard veya nitril sentez yontemlerinden hangisini se9ersiniz? Ni9in? 



18.8 (a) C;HXUCO,H < 



(l)CN' 



6 iJ -5 



(2)H T , H 2 0. heat 



; C 6 H 5 CH 2 Br 



CH^=CHCH,CO,H # 



(ncN 



(2)H\ H 2 0, heat 



CH;=CHCH,Br 



CH,CH,CH,CH,CHXX3,H < 



H)CN" 



(2)H\ HA heat 



CH,CH,CH,CH-,CII,Br 



(b) A nitrile synthesis. Preparation of a Grignard reagent from HOCH 2 CH 2 CH : CH 2 Br 
would not be possible because of the presence of the acidic hydroxy! group. 



Problem 18.9 



► Maleik asit 200°C'a lsitildigi zaman su kaybederek maleik anhidrit olusur. Fuma- 
rik asit maleik asitin diastereomeridir ve su kaybetmesi 19m daha yuksek sicakhk 
gerekir. Fumarik asit daha yuksek sicaklikta isitildiginda maleik anhidrit olu§ur. Bu 
gozlemler 1910 bir a9iklama yapmiz. 

18.9 Since maleic ac|d is a cis dicarboxylic acid, dehydration occurs readily: 
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Maleic acid 



Maleic anhydride 



Being a nans dicarboxylic acid, fumaric acid must undergo isomerization to maleic acid 
first. This isomerization requires a higher temperature. 
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Problem 18.10 > i»0-Etiketli su icerisinde yapilan metil benzoatin asit katalizli hidrolizi sonunda eti- 

ketli oksijeni nerede bulmayi beklersiniz? Cevabinizi destekleyecek §ekilde aynn 
till birmekanizma yaziniz. 

18,10 The labeled oxygen atom should appear in the carboxyl group of the acid. (Follow the re- 
verse steps of the mechanism in Section I8.7A of the text using H 2 ,,s O.) 
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Esterler transesterlegmeyle de sentezlenebilirler: 

II HA.isi fc I 

X^ + R"— OH « * ^C\ + 

R OR' R OR" 

Yiiksek kaynama Yiiksek Daha yiiksek 



Problem 18.1 I 



noktali ester 



kavnama 

nokUtli alkol 



kaynama 
noktah ester 



R— OH 

Daha diisnk 

kavnama 

■ 

noktali alkol 



Bu yontemde. dengenin yonii. du§Uk kaynama noktali alkollerin tepkime kansimindan 
damitilarak uzaklastinlmasiyla saga kaydinlir. Transesterle§me tepkimesinin mekaniz- 
masi asit-katalizli esterlesme (veya asit katalizli ester hidrolizi) tepkimesine benzer. Asa- 
gidaki transesterle§me i9in aynntili bir mekanizma yaziniz. 

O O 

II HA II 

CH 2 =CHCOCH 3 + CH,CH,CH,CH ; OH :5 =^ CH,=CHCOCH,CH,CH 2 CH,+ CH,OH 

Metil akrilat Butil alkol Butil akrilat Metanol 

(%94) 



18.11 CH^=CHC 
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(a) A-F bile§iklerinin sterokimyasal formQllerini yazimz. 

OH 



Problem I 8 J 2 



1. t7S-3-Metilsiklopentanol + C 6 H,SO ; Cl 

O 



►A ► B + C 6 H 5 S0 3 



IS] 



2. c/j-3-Metilsiklopentanol + C 6 H 5 C— CI ► C 



OH 



geri sogutucu 

altinda 

kaynalma 



* D + QH s C0 7 " 



3. (/?)-2-Bromooktan + CH 3 C0 2 ~Na 
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OH",H 7 

> E + NaBr — ► F 



(gen sogutucu 

altinda 

kaynatnia) 



4. (/0-2-Bromooktan + OH 



aseton 



*F + Br 



(b) Son iki yontemde (3) veya (4), hangisinde F daha yiiksek verimle o!u§ut? Nigin? 
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CH, E CH 



13 



3 



H 

OH", heat / 



(reflux) fc^e H 



F CH 3 

H II 

,j* \ OH", heat w / 

< 4 > C— Br -— > HO— C 

ru" i (inversion) i "u,, • 

CH 3 F CH 3 

(b) Method (3) should give a higher yield of F than method (4). Since the hydroxide 
ion is a strong base and since the alkyl halide is secondary, method (4) is likely to be 
accompanied by considerable elimination. Method (3). on the other hand, employs a 
weaker base, acetate ion, in the S N 2 step and is less likely to be complicated by elimina- 
tion. Hydrolysis of the ester E that results should also proceed in high yield. 

Problem I 8. 1 3 ► Metil mesitoatin baz destekli hidrolizi agil karbonu yerine alkol karbonu iizerine 

atakla olur. 

/ CH 3Q 

C— O— CH 3 + OH 

CH 3 
Metil mesitoat 

(a) Bu beklenmeyen davrani§ i<jin bir acjklama yapabilir misiniz? 

(b) Bu tepkime igin, atagin yukandaki gibi oldugunu gosteren, etiketli bir bile§igin 
kullamldigi bir deney oneriniz. 

18.13 (a) Steric hindrance presented by the di-ortho methyl groups of methyl mesitoate pre- 
vents formation of the tetrahedral intermediate that must accompany attack at the acyl 
carbon. 

(b) Cany out hydrolysis with labeled ls OH" in labeled HJ s O. The label should appear 
in the methanol. 





A§agidakiherbiramidin asidikvebazikhidrolizleri sonucu hangi uriinleri eldeeder- < Problem I 8. 1 4 
siniz? 



(a) 


N, N -Dieti lbenzami t 


(0 


HO,CCH- 

2 l 


-NHC- 


-CHNH, 

| 


(bir dipeptit) 


(b) 


H 




I 
CH 3 




CH 2 
C 6 H 5 





o 

II 

18.14 (a) C 6 H,CN(CH,CH,) ? 



OH 



^J> C 6 H 5 CO, + (CH,CH,),NH 



FT 



H.O 



> C fi H,CO,H + (CH,CH,),NH, 



(b) 






OH" w - H 

> OCCH,CH 7 CH,CH,KH 7 



H.O 




^-> HOCCH,CH 2 CH 2 CH 2 N + H 3 



H.O 




II 
(c) HO,CCH -NHCCHNH, 
- I I 

CH 



y 



CH, 
Sift 






oir 



H.O 



> 



H* 



H.0 



I 



0,CCHNH, + 



2 CCHNH 2 
CH, 



C 6 H 5 



HdCCHNHi ♦ HO-CCHNH, 

" I I 

CH, CH^ 

I 
C ft H 5 



Problem I8.IS 



(a) (CH 3 ) 3 CC0 2 H 1 den (CH 3 ) 3 CCN sentezinin biittin basamaklanm gosteriniz. 

(b) A§agidaki yontemle (CH 3 ) 3 CCN bile§igini sentezlemek istediginizde hangi 
uriinleri elde edersiniz? 



(CH 3 ) 3 C— Br + CN 



18.15 (a) (CH 3 )jCC0 2 H 



> (CH,),CCOCl 



NH, 



> (CH 3 ) 3 CCONH 2 



P4O 



10 



heat 



> (CH,),CC=N 



(b) An elimination reaction would take place because CN" is a strong base 



CN 



CH 3 

o 

+ H-^CH.-C— Br 



Problem 18.6 



CH 



3 



HCN + CHf=C + 

CH 3 



A§agidaki tepkimelerde olu§an iiriinlerin yapilanni yazimz. 

(a) C 6 H 5 CH 2 OH + C 6 H 5 N=C=0 ► 

(b) C1COC1 + asm CH 3 NH 2 ► 



OH 



(c) Glisin(H 3 NCH 2 CQf ) + QHjCHjOCOCl ► 

(d) (c)'nin uriinu + H 2 , Pd ► 

( e ) (c)'nm urtinU + sogukHBr, CH 3 C0 2 H ► 

(f) Ore 4- OH", H 2 0, isi ► 



Br 



18.16 (a) 




0=C=N 




> 




H 

I 

•N 








(b) C 



;i-c 



Cl + 4CH 3 NH, 



> 



M 



H 



O 

-C-NCH 

I 
H 



+ 2 CH.NH, + 2 Cl 







(O 



/\XH 2 



1 




* oh: 

+ H,NCH,CO, 



O 




,0 -C -NCH 2 CO : H 
H 



(d) 




O 
II 



:h,ocnhch,co,h 



H, 



Pd 



> HLNCHXO, + CO, + 





(e) D 



,OCNHCH,CO,H 



HBr + 

> H,NCH,CO,H * CO, + 



CH ; C0 2 H 



^\XH 2 Br 



(0 H,N 





II 

c- 




■NH, 



OH", H 2 

heat 



1— 



< 



3> 



2 NH 3 + C0 3 



Dekarboksilasyon tepkimelerini kullanarak a§agidaki maddeierin herbirini uygun 
ba§langi$ maddelerinden sentezleyiniz. 

(a) 2-Heksanon (c) Sikloheksanon 

(b) 2-Metilbutanoik asit (d) Pentanoik asit 



< Problem I8.I7 



18,17 (a) By decarboxylation of a P-keto acid: 

O 

II II 100-150°C ' 

CUCCH^cWoH - > CH,(CH 2 ) 3 CCH 3 + C0 2 



3 



2'3 



(b) By decarboxylation of a substituted malonic acid: 

CO,H 
CH,CH,C-CO,H 10Q ' 15fl ° C > CH 3 CH,CHCO,H 
CH 3 CH 

(c) By decarboxylation of a P-keto acid: 
O 




100-150°C 



-*> 




3 



+ CO 



+ CO, 



(d) By decarboxylation of a substituted malonic acid: 



CO,H 



CH 3 CH 2 CH 2 CH 



100-150°C 



-> CH,CHXH,CH 2 CO,H + C0 2 



O 



CO.H 



o 



Diagil peroksitler \RC — O — O — CR/ lsitildiklannda hemen bozunurlar (a) Bu 
kararsizhgin nedeni nedir? (b) Diagil peroksitin bozunmasiyla C0 2 olu§ur. Bu de- 
karboksilasyon nasil olmu§tur? (c) Diagil peroksitler radikal tepkimelerinde ba§la- 
tici olarak kullamlirlar. Ornegin alkenlerin polimerle§mesinde: 

o o 



Problem 18.18 



n CH,=CH, RC °J! CR » R-eCH 2 CH 2 -^H 



-co. 



Tepkimenin basamaklanni gosteriniz. 



18.18 



(a) The oxygen-oxygen bond of the diacyl peroxide has a low homolytic bond disso- 
ciation energy (DH C "^ 146 kJ nior'l.This allows the following reaction to occur at a 
moderate temperature. 





II II 

R-C-0-O-C-R 



> 2 R-C-O- 



A//° m \A6 kJ rnol 



-i 



(b) By decarboxylation of the carboxylate radical produced in part (a). 



O 
J 

R-C-O* 



> R- + CO, 



(c) Chain Initiation 



O 



O 
II 
Step 1 R-C-O-O-C-R 




Step 2 R -C-0 



heat 



> 





II 
2R-C 



-0 



*» R« + CO, 






Chain Propagation 

Step 3 R» * CH^CH, 



> RCHiCIfi* 



Sr^p4 RCH 2 CH/ * CHj=CH 2 
Step 3, 4, 4 4, and so on. 



> RCH,CH,CH,CH, ■ 



18.19 A§agidaki her bir bile§igin yapi formiiliinii yaziniz: 



(a) Heksanoik as it 

(b) Heksanamit 

(c) /V-Etilheksanamit 

(d) N./V-Dietilheksanamit 

(e) 3-Heksandiok asit 

(f) 2-Metil-4-heksenoik asit 

(g) Heksandiok asit 

(h) Ftalik asit 
(i) Izoftalik asit 
(j) Tereftalik asit 
(k) Dietil oksalat 



(1) Dietil adipat 

(m) Izobiitil propanoat 

(n) 2-Naftoik asit 

(o) Maleik asit 

(p) 2-Hidroksibutandiok asit (malik asit) 

(q) Fumarik asit 

(r) Siiksinik asit asit 

(s) Stiksinimit 

(t) Malonik asit 

(u) Dietil malonat 



18.19 (a) CH 3 (CH 2 ) 4 C0 2 H 



(b) CH 3 (CH 2 ) 4 CONH 2 



(c) CH 3 (CH 2 ) 4 CONHC 2 H 5 
(e) CH 3 CH 2 CH=CHCH 2 C0 2 H 



(g) H0 2 CCH 2 CH 2 CH 2 CH 2 C0 2 H 



CO,H 



(i) 




(k) C,HAC-C0,C,1L 



mm J mm 



(m) CH 3 CH 2 C0 2 CH 2 CH(CH 3 ) 2 



(o) 



H0 2 C 



C=C 



/ 



C0,H 



(q) 



/ 

H 
HO,C 



\ 



C 



H 



P 



H 



/ 



\ 



C0,H 



(d) CH 3 (CH 2 ) 4 CON(C 2 H 5 ) 2 

(f) CH 3 CH=CHCHjCHCOjH 

CIL 



(h) 





C0,H 
(1) C,H,0,C(CH,) 4 C0,C,H, 



(n) 




C0 2 H 



(p) H0,CCH0HCH,C0,H 



(r) H0 2 CCH 2 CH 2 C0 2 H 



(S) 



H,C 



\ 



NH 







(t) HO,CCH,CO,H 



(u) C 2 H s 2 CCH 2 C0 2 C 2 H 5 

18.20 A§agidaki bile§iklerin her biri iq'm IUPAC veya yaygin adini yaziniz 



(a) C 6 H 5 C0 2 H 

(b) C 6 H 5 C0C1 

(c) C 6 H 5 CONH 2 

(d) (QH 5 CO) 2 6 

(e) C 6 H 5 C0 2 CH 2 C 6 H 5 



(f) QH 5 C0 2 C 6 H 5 

(g) CH 3 C0 2 CH(CH 3 ) 2 
(h) CH 3 CON(CH 3 ) 2 
(i) CH 3 CN 



18.20 (a) Benzoic acid 

(b) Benzoyl chloride 

(c) Benzamide 

(d) Benzoic anhydride 

(e) Benzyl benzoate 
(0 Phenyl benzoate 

(g) Isopropyl acetate or l-inethylethyl ethanoate 

<h) /V,A r -Dimethylacetarnide or /V./V-ditnethylethanamide 

(i) Acetonitrile or ethanenilrile 

18-21 p-Klorotoluenin a§agidaki her bir bile§ige nasil donii§turiilebilecegini gosteriniz: 

(a) p-Klorobenzoik asit (c) /;-C 1 C 6 H 4 CH(OH)C0 2 H 

(b) p-Klorofenilasetik asit (d) /?-ClC 6 H 4 CH=CHC0 2 H 

/^\ (l)KMnO,.OH~,heat ri xv 

18.21 (a) CI-^Oa" CH 3 (2)H,0- * ° Kl ^^^ 




W C1-0-CH, ^> frO* "** 




ch,cn ,J ^> a-O-ayxy. 






( 1 ) socu 





[from (a)] 




OH . , 

CH-CN • ' > Ci 

heat 




(d) CI 




(from (b)] 



CH,CO-,H 



(1) S0C1 2 



(2)LiAlH|OC(CH 3 ) 3 ]3 



> CI 




OH 

I 

CH,CHCN 



H 1 O r ,H 2 



heat 



> 




CHXH -^4> 




OH 

CH 2 CHC0 2 H 




CH=CHC0 2 H 



18.22 A§agidaki sentezleri yapiniz. 

(a) Asetik asitten malonik asit 

(b) 1,4-Butandiolden siiksinik asit 

(c) Sikloheksanolden adipik asit 

Br, NaOH^ **«•** NaCN 

18.22 (a) H 3 C-C0 2 H -y~> CH 2 Br-C0 2 H > CH 2 Br-C0 2 Na 



CH-CO,Na H5 ° L ,H2 °> HO,C-CH-CO,H 

CN 



heat 



O O 

{l)KMnO«OH , heat II I 

(b) HO-CH-CH-CH-CH-OH — -^ : > HO-C-CH-CH-C-OH 

2 ~ (2)H 



(2)H,0- 



^x^ffl 



(c) 



(DKMnO^OH*. heai 
(2)H,Q- 





II 

c 



-OH 



C-OH 

II 

o 



18.23 



A§agidaki bile§iklerin her birinden pentanoik asitin nasil sentezlenebilecegini 
gdsteriniz. 

(a) 1-Pentanol (c) 5-Deken 

(b) 1-Bromobutan (iki yol) (d) Pentanal 



(l)KMnO,, OH .heat 
18.23 (a) CH,OT,CH,CH,CH,OH -^ ► CH 3 CHXH,CH 7 CO,H 

' - ~ - - (2)H 3 *' *"•-*"■* J 



(l)Mg,Et-,0 H,0 

(b) CH 3 CH,CH : CH 2 Br ^ - > CH 3 CH,CR,CH,CO,MgBr - 



(2) C0 2 



CH,CH,CH,CH,CO,H 



3 



or H,0 + , H,0 

CH 3 CH 2 CH 2 CH 2 Br ► CH 3 CH 2 CH 2 CH 2 CN ~ 



heal X 

CH 3 CH 2 CH 2 CH 2 C0 2 H 



(l)KMnO„OH~,heat 
(c) CH 3 (CH,) 3 CH=CH(CH^CH 3 AJ -J > 2 .CM j|GH 2 LO0»l 



(d) CHX'H.CH.CH.CHO 



18.24 



(l)Ag(NH 3 ) 2 ~QH 
(2) H 3 CT 



CH,CH,CH,CH,CO,H 

j > 4 — — « 



Asetil kloriirun a§agidaki maddelerin her biri ile olan tepkimesinde olu§an ana 
organik iiriin nedir? 

(i) CH 3 NH 2 (a§in) 

(J) C ft H 5 NH 2 (a§in) 



(a) H 2 

(b) CH 3 CH 2 Li (a§m) 



(c) CH 3 (CH 2 ) 2 CH 2 OH ve piridin (k) (CH 3 ) 2 NH (a§in) 



(d) NH 3 (a§in) 

(e) QH 5 CH, ve A1C1 3 
(!) LiAIH[OC(CH 3 ) 3 ] 3 
(g) (CH 3 ) 2 CuLi 

(h) NaOH/H 2 



18.24 (a) CH 3 C0 2 H « HCl 

(c) CH 3 C0 2 CH 2 (CH 2 ) 2 CH 3 




* 



ecu 



o 



(g) CH3COCH3 
(i) CH3CONHCH3 

(k) CH 3 CON(CH 3 ) 2 
(m) (CH 3 CO) 2 



(1) CH 3 CH 2 OH ve piridin 

(m) CH 3 C0 2 "Na + 

(n) CH 3 C0 2 H ve piridin 

(o) Fenol ve piridin 

(p) NBS,HBr, veSOCl, 

OH 



(b) CHjC(CH 2 CH 3 ) 2 
(d) CH 3 CONH 2 




(f) CH 3 CHO 



(h) CH,C0 7 Na 



1 



(j) CHXONHOcH 



6**5 



(I) CH 3 CO,CH 2 CH 3 
(n) (CH,CO),0 



(o) CH 3 C0 2 C 6 H 5 



(P) BrCH.COCl 



18.25 Asetik anhidritin a§agidaki maddelerin her biriyle olan tepkimesinde olu§an 

ana organik iiriin nedir? 

(a) NH 3 (fazla) (c) CH 3 CH,CH,OH (e) CH,CH 2 NH, (a§m) 

(b) H,0 (d) C S H„ + A 1 C 1 3 (f) (CHjCH,),NH (a§in) 

18.25 (a) CH 3 CONH, + CH 3 CO,~ N'H 4 + 

(b) 2CH,CO,H 

(c) CH 3 C0 2 CH 2 CH 2 CH 3 + CH 3 CO,H 

(d) C 6 H 5 COCH 3 + CH 3 C0 2 H 

(e) CH,CONHCH,CH 3 + CH 3 CO,~ CH 3 CH,NH 3 + 

(f) CH 3 CON(CH,CH 3 ), + CH 3 CO,~ (CH,CH,),NH, + 

18.26 Problem 18.25'teki her bir reaktif siiksinik anhidritle tepkimeye girdiginde 

oilman ana organik iiriin nedir? 



18.26 (a) 



CONH ? 

CH, 



+ 



(O 



C0 2 NH 4 



CO,CH,CH,CH, 
/ * - - * 

CH, 



(e) 



CH, 

\ 2 
CO,H 



CONHCHXH, 
CH, 

CO," CH,CH,NH 



(b) 



(d) 



(0 



CO,H 
/ " 
CH, 



CH, 

\- 
CO,H 




CO,H 

CON(CHXH 3 ) 2 

I ' 
CH ? 

CO, (CHXH,KNH/ 



18.27 1-Fenilnaftalinin sentezini, benzen ve siiksinik anhidritten ba§layarak ve 

gerekli ba§ka reakti fieri kullanarak gosteriniz. 



See text. p. 677. 



18.27 




(l)C 6 H 5 MgBr 
(2) NH 4 C1 



C 6 H 5 



C 6 H 5 



NaOEt 



> 




18.28 



A§agidaki her bir bile§igi cis- veya tians- 
(yani, maleik asit veya fumarik asitten) 
maddeleri kullanarak sentezleyiniz. 



H0 2 C— CH=CH— CO.H^den 
ba§layarak ve gerekli ba§ka 



(a) 




H 




(b) 




->>« 



18.28 (a) 



H 



CO.H 




H CO,H 
C 



> 



c 

H CO,H 



(c) 




CO,H 



CO,H 




(b) 




+ 



H CO,H 



c 

H0 2 C H 



> 



H 




lii 




'lu-. 



II 



<C0 2 H 



(c) 




H CO,H 

V 

C 
H CO,H 



> 




CO,H 



C0 7 H 



18.29 Afagidakilerin her biriyle etil propanoatin tepkimesinden hangi iiriinler elde 

edilir? 

(a)H,0 + , H,0 (c) 1-Oktanol, HC1 (e) LiAlH 4 , sonra H,0 
(b) OH", H,0 (d) CH 3 NHj (f) Asm C 6 H 5 MgBr, sonra H 2 

18.29 (a) CH 3 CH 2 CO,H + CH 3 CH,OH 

(b) CH 3 CH 2 C0 2 ~ + CH,CH 2 OH 

(c) CH 3 CH 2 C0 2 (CH 2 ) 7 CH } + CH 3 CH 2 OH 

(d) CH 3 CH 2 CONHCH 3 + CH 3 CH,OH 

(e) CH,CH,C1I,0H + CH,CH 2 OH 



•2 

C 6 H 5 
(f) CH 3 CH 2 C-C fi H 5 + CH 3 CH 2 OH 

OH 

18.30 Afagidakilerin her biriyle propanamit tepkimeye girdiginde hangi iiriinler el 

de edilir? 
(a) H,0. H,0 (b) OH", H,0 (c) P 4 O lfl ve isi 



18.30 (a) CH 3 CH 2 CO,H + NH/ 

(b) CH,CH-.CO-.~ + NH, 



(c) CH.CH.CN 
18.31 Problem 18.30 (a) ve (b) igin ayrintili mekanizmalan yaziniz. 

18.31 See llie mechanisms in Section 18.8F. where R = CH 2 CHi lor propanamide. 

Amitler sulu asit veya sulu baz iferisinde lsitildiginda hidroliz olurlar. 



Asidik Hidroliz 



P 

R— C +H,0 + - J -^R— C +NH, 

\ 3 1S1 \ 

: NH, OH 



Bazik Hidroliz 



O O 

/ H,0 // 



• ■ 



R— C + Na + OH — - > R— C + NH, 

\ \ 

» NH. Q-Na + 



Bir Amidin Asidik Hidrolizi 



• ^~V* 



\ H 

R— C + H— O- 

\ 

: NH 2 

.v mi t sul ii asitten bir 

proton ahr. 



H < 




:0— H 



OH 



: NH 2 

Bir su molekulu, protonlanmis 

karbonile atak yaparak bir 

duzgiin dortyuzlii ara Iiriin 

olusturur. 



*R -C 



.. + 
OH, 5 



: NH, 

— 

Oksijen 

ii/.erindeki 

proton ^ikar ve 

azota baglamr. 



/() — H 
R— C — O 



H *=► R 



k 



£ 



NH, 



\ 
■() 



+ NH 
H 



• ^». • 



*R 



P 

C + NH 4 
: OH 



Amonyak molekulu nun 

avrilmasivla 

p roton Ian mis 

karboKsilik asit olusur. 



Amonyaga bir 

proton aktanlmasi 

soiiucu karboksilik 

asit ve anion yum 

ivonu olusur. 



9 Bir Amidin Bazik Hidrolizi 



R 







Amidin uc;il 

karbonuna bir 

bidroksif ivonu atak 

yapar. 



• • 



:Q: 



R — C 



_ 0\ 

O— H < * R— C— = 

I " ^1 •' 

NH, NH, 



• • 



Bir hidroksit ivonu bir 
proton kopararak bir 

dianyon olusttirur. 




m • 



H— OH 



Dianvon. bir union vak (veva 

• - 

bir ainin.i molekiilu kaybeder; 
bit basamak. sudan bir proton 
aktanlmasi ile e§ zamanlidir. 



• ^- 



/ 



o 



R— C 



\ . 



+ NH, + 0H 



M 



18.32 A§agidaki bile§iklerin her birinin lsitilmasiyla hangi iirUnler elde edilir. 

(a) 4-Hidroksibiitanoik asit 

(b) 3-Hidroksibutanoik asit 

(c) 2-Hidroksibiitanoik asit 

(d) Glutarik asit ( f ) 



O 



(e) CH 3 CHCH,CH 2 CH 2 CO 



NH 3 + 




CFUNH 



+ 



H,C 



18.32 (a) 



V 



H,C 



/ 



C=0 



(c) 



■o 



c— o 

/ \ 



CH 3 CH 2 CH 



/ 



CHCH 2 CH 3 



o— c 



\\ 



(e) H,C 



/ CH K 



o 







\ 



/ 



NH 



CH— CH 

\ 



CH, 



(b) CH 3 CH=CHC0 2 H 



(d) 



CH-C 

/ ' \ 
H,C 

~ \ / 



CH-C 



\N 







(0 




18.33 A-Q bile§iklerinin stereokimyasal formullerini yaziniz. 



(a) {R)-(- )-2-BCitanol 

(+)-c (C 5 h,„q> ) 



p-toluensiilfonil 
kloriir (TsCl) 



piridin 
(])LiAlH 4 



*A 



CN 



H.SO, 



B (C 5 H 9 N ) -g^ 



(2)H 2 



► (-)-D(QH l2 0) 



PBr, CN H,S0 4 

(b) (/?)-( -)-2-Biitanol piridiR ► E (C 4 H 9 Br) ► F(C 5 H 9 N) —^ 

(-)-C (C 5 H H) aj^^% (+)-D (QH 12 0) 

CH CO "" OH " 

(c) A 3 2 » G(C 6 H 12 a_) ► (+)-H(C 4 H I0 O)+CH 3 CO 2 - 



PBr, 



Mg 



(d) (-)-D ->J(C 5 H 1I Br)^- 7 ^ K(C,H„MgBr) 



CD CQ 2 
(2) H ,0 



*L(QH 12 2 ) 



(e) (R)-( +)-Gliseraldehit 



HCN 



► M (C 4 H 7 N0 3 ) + N (C 4 H 7 N0 3 ) 




Diastereomerler, aynmsal 
kristallendirmeyle ayrihr. 



H^S0 4 „ „ ^ v 10] 

(f) M H » P (C 4 H 8 0,s) ^q ► /n«0-tartank asit 




H SO 

M N lfe^ Q^ H «°^1^ (-)-tartarikasit 

ch 3 qh 3 qh 3 

18.33 (a) HO*.I^H TsO^^H Ht^J^CN 

C TsCl. pyridine <t CN" w V 

> I — ; > I 

CH, (retention) CH 2 (inversion) CH 2 

C L H 3 , CH 3 CH, 

3 A 3 - 

(tf)-R-2-butaiiol 

QH 3 CH 3 

H 2 S0 4 . H 2 *£"* 2 (i)LiAlH^ ^ - 

(retention) C H 2 (2) H 2 CH 2 

(retention) I 

CH 3 CH 3 

(+) C (-) D 



CH 3 



(b) HOu^^H 

CH 2 
CH, 



PBr, 



pyridine 
(inversion) 



> 



(#)~(-)-2-butanol 



HO,C 



H ? S0 4 , H 2 
(retention) 



(-)C 



CH 3 



CH, 

I 2 
CH, 



H 



gH 3 



CN~ 



CH, 
CH, 



E 



(1) LiAlH 4 

(2) H 2 
(retention) 



(inversion) 



> 



QH 3 

I 
CH, 



CR 



HOCH,^^H 



CH, 
CH, 



(+)D 



CH 



QH 3 



(c) TsOfc^^dH CH CO ~ 



CH, 




' u 3 



(inversion) 



H^^OCCH 



G 






H, 



3 



OH" 



(retention) 



QH 3 

Hi^^OH 

I 
CH 2 

CH, 



(+)H 

(S)-(+)-2-butano1 



QH 3 



(d) H*^,^CH,OH 
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CH 2 

CH 3 



PBr, 



(retention) 



> 



6«3 



H^ 

CH 2 
CH, 



CH,Br 



J 



Mb 



diethyl ether 
(retention) 



-J?* 



. 



GH 3 

H^^CH 2 MgBr 



CH, 
CH, 



K 



(l)CO, 



(2) W 
(retention) 



qh 3 

Hb^^iCH 2 C0 2 H 

> 1 
CH, 

CH, 



' CHO 
(e) He^I^OH 



:h,oh 



HCN 



> 



(/?)-(+)-Glyceraldehyde 



H 



H ! 






iOH + 



OH 
CH,OH 



M 



CN 



H^^OH 



CH,OH 



N 



Q0 2 H Q0 2 H 

(f) M ' ' " > I T^T> 



CH 2 OH C0 2 H 

P mesa-Tartanc acid 



go 2 H go 2 H 

H,S0 4 ,H,0 HOi^^H [0] HOh^^dH 

(a) N — — ► I — — ► 

W h^i A UNO ' 



Ch 2 oh co 2 h 

Q (-) -Tartaric acid 

18.34 (a) (±)-Pantetein ve (±)-pantotenik asit, koenzim A'nin sentezinde onemli ara 

Qriinlerdir ve a§agidaki yontemle hazirlanmi§lardir. A-D bile§iklerinin yapi- 
larini yazmiz. 

CH, O 



K,CO- HCN L 

CH.CHCHO + HCH HQ ~» A ( C 5 H 10 O 2 ) ► 

H O^ —HO 

(±)-B (C^.NQ,)- 8 — ► [(±)-C (C 6 H, 2 4 )] "^ 

9 CH,OH O O 

I | " || || 

(±)-D (C 6 H l0 O 3 ) " ? : - * (CH,) 2 C CHC-NHCH 2 CH 2 COH 

A'danV-lakton ' u 

O UH 

II (±)-Pantotenik asit 

H.NCH ,CH,CNHCH,CH,SH 

CH,OH O O 



(CH 3 ) 2 C — CH — C — NHCH 2 CH 2 CNHCH 2 CH 2 SH 



OH 



(±)-Pantetein 



(b) y-Lakton, (±)-D, yanlabilir. Pantetein sentezinin son basamaginda 
(-)-y-lakton kullanildiginda, dogal olarak oilman pantetein ile ayni yapi elde 
edilir. (-)-y-lakton (/?) konfigiirasyontma sahiptir. Dogal olarak olu§an 
panteteinin stereokimyasi nedir? (c) (±)-Pantetein sulu sodyum hidroksit 19c- 
risinde isitildiginda olu§an iiriinler neletdir. 



18.34 (a) 



CH 3 

ch 3 c!hcho 
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li 

HCH 



K 3 C0 3 
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CH, 

I 3 
CHXCHO 

3 I 

CH,OH 



HCN 



CH, OH 



■3 



I 



A 



> CHX CIICN 

3 I 
CH 2 OH 

(±)-B 



heat 



> 



CH 3 OH 

CH 3 C l CHC0 2 H 

L CH.OH 

(±)-c 



CH- 
I 



-H,0 



-^> 



HX-C 

I 
H 7 C 



(±)-D 




I 



(±)-pantethekie< 



H,NCHXH,CNHCH.CH,SH 



OH 
I 
CH 



C 



£ 



O 



o 

H^CHXH^O' 



l 3 



I 



(±)-pantothenic 
acid 



HOH,C OH P 



(b) (CH 3 ) 2 Cte^^C-NHCH 2 CH 2 C -NHCH 2 CH 2 SH 



H 



OH", H,0 



HOIIX OH 



(C) "l^aT^ (CH 3 ) 2 C^^ CO ; + H 2 NCH 2 CH 2 C0 2 



H 



+ 



H 2 NCH 2 CH 2 S 



18.35 



Fenasetinin (C, H 13 NO2) IR ve 'H NMR spektrumlan §ekil 18.5'te verilmi$- 
tir. Fenasetin agri kesici ve ate§ du§urucu bir maddedir ve A-P-C tabletlerinin 
(aspirin-phenasetin-caffein) P'sidir. (Fenasetin, toksik ozelliginden dolayi tib- 
bi olarak artik kullanilmarnaktadir.) Fenasetin sulu sodyum hidroksit ile lsitil- 
diginda fenetidin (C 8 H, ,NO) ve sodyum asetat olusur. Fenasetin ve fenetidinin 
yapilanni tahmin ediniz. 



18.35 CHXH.O 




ft 



NH -C-CH 



3 



^-°-> CH 3 CH,0 

reflux * 




NH, 



+ 



Phenacetin 



Phenetidine 



CH,CO, 



An interpretation of the 'H NMR spectral data for phenacetin is as follows: 



(ft) (c) 




O 

II 

c 



(b) 



— C— CH 



J 



(a) triplet 6 1.4 

ib) singlet 8 2.1 

(cj quartet 5 3.95 

(c/> multiplet 36,8-7,4 

(c) broad singlet d 9.0 

18.36 A§agida 'H NMR spektrumu ve karbonil IR sogurma pikleri verilen be§ aril 

bile§iginin her birine bir yapi oneriniz. 



(a) QH 14 



(b)C n H 14 2 



>H NMR spektrumu 

Uclii 6 1 .2 (6H) 

Birli 8 2,5 (4H) 

Dbftlti 8 4,1 (4H) 

'H NMR spektrumu 
tkili 8 1 ,0 (6H) 

Qoklu 8 2,1(IH) 

Ikili 8 4,1(2H) 

goklu 8 7,8 (5H) 



IR spektrumu 
1740 cnW 



IR spektrumu 
1720 cm-' 
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§ekil 1 8.5 Fenasetinin 300 MHz I! NMR ve IK spektrumlan. II NMR piklerinin geni§le- 
1 Minis stkillei i kaydinlmi§ olarak aynca gosterilmistir. (Infrared spektrumu Sadtler Aras- 
i iriiia Laboratuvanndan a I in mi. stir. Philadelphia.) 



(c) C 10 H l2 O 2 



(d)C 2 H 2 Cl 2 2 



(e) C 4 H 7 C10 2 



l H NMR spektrumu 
Uclii 8 1 ,2 (3H) 

Birli 5 3,5 (2H) 

Dortlu 5 4,1(2H) 

Qoklu 8 7,3 (5H) 

'H NMR spektrumu 
Birli 8 6,0 

Birli 8 11,70 

>H NMR spektrumu 
Uglu 8 1,3 

Birli 8 4,0 

Dortlu 8 4,2 



IR spektrumu 
1740 cm-' 



IR spektrumu 

2500-2700 cm-' geni§ pik 

1705 cm-' 

IR spektrumu 

1745 cm-' 



n ii 

18.36 (a) CH 3 CH-0-C-CH 2 CH 2 ~C~OCH 2 CH3 

(a) (c) ib] (b) (c) M 

Interpretation: ^ 

fa; Triplets 1.2 (6H) 2 -C-0-. 1740cm (ester) 

(b) Singlet 8 2.5 (4H) 

(c) Quartet 5 4.1 (4H) 

CH 3 (a) 

II ' 3 




(b) {{ j>-C-OCH r CH-CH3 

(c) (b) (a) 



■- 



Interpretation: ^ 

II j 

(a) Doublet 5 1 .0 (6H) - C-O- . 1 720 cm* l (ester) 

ffej Multiplet 8 2.1 (1H) 

(c) Doublet 5 4.1 (2H) 

(d) Multiplet S 7 8 (5H) 



(c) 




C-0-CH 2 CH 3 
(c) (a) 



(4i 
Interpretation: 



(a) 

(b) 

m 

id) 



Triplet 5l.2(3H) 
Singlet 5 3.5(2H) 
Quartet 8 4.1 (2H) 
Multiplet 5 7.3 (5H) 



I, 



I 



(d) Cl-CH~C0 7 H 

(a) '(b) 

Interpretation: 

(a) Singlet 6 6.0 

(b) Singlet S 11.7 



O 

II 1 

- C—0- , 1740 cm" l (ester) 



• 



-OH , 2500-2700 cm 







-1 



;-0-, 1705 cm" 1 (acid) 



O 

(e) Cl-CHf-C 

m 



0-CH 2 CH 3 



18.37 



(c) (a) 



Interpretation: 







(a) Triplets 1.3 

(b) Singlet 8 4.0 

(c) Quartet 8 4.2 



■4- 



OK 1745 cm" 1 (ester) 



/VjV-Dtetil-w-toluamit, w-CH 3 C 6 H 4 CON(CH 2 CH 3 ) 2 bocek kovucu bir madde 
dir. m-Toluik asitten basjayarak bu maddenin sentezini gosteriniz? 



18.37 



CO ? H 



COC1 




+ 



SOC1, 



^^TIU 



3 




CON(CH 2 CH 3 ) 2 



fCH^NH 



> 




18.38 



Amitler kar§ihk geldikleri aminlerden daha zayif bazdirlar. Ornegin, suda 
90ziinmeyen bircok amin (RNH 2 ) seyreltik suki asitler (sulu HC1. H 2 S0 4 gi- 
bi) icerisinde alkilamonyum tuzlan (RNH 3 + X~) olu§turarak coziinur. Onlara 
kar§ihk gelen amitler (RCONH 2 ) ise seyreltik sulu asitlerde gozunmezler. Bu- 
na gore, amitler in aminlere oranla 90k daha zayif baz olusjanni ac^klayimz. 



18.38 Alkyl groups are electron releasing; they help disperse the positive charge of an alkyl- 
arnmonium salt and thereby help to stabilize it. 



• • 



RNH 2 + H 3 



+ 



+ 



R-^NHr + H,0 



3 



Stabilized by 
electron - releasing 
alkyl group 



Consequently, alkylamines are somewhat 'stronger bases than ammonia. 

O 
It 
Amides, on the other hand, have acyl groups, R-C- attached to nitrogen, and acyl 

groups are electron withdrawing. They are especially electron withdrawing because of 
resonance contributions of the kind shown here, 



• * 



18.39 



sO 

11 «• 
R-C-NH, 



<— ► 



'O: 
1 * 

R-C= 



This kind of resonance also stabilizes the amide. The tendency of the acyl group to be 
electron withdrawing, however, destabilizes the conjugate acid of an amide, and reactions 
such as the following do not take place to an appreciable extent. 



O 

R-C-NH, + H 3 

Stabilized 

by 
resonance 



i 



o 
I 



R-C-NH 3 + + H 2 

Destabilized by 
electron-withdrawing 
acyl group 



Amitler aminlerden daha az bazik fakat daha kuvvetli asitlerdir. Amitlerin pK a 
degerleri 1 4- 1 6 arasindadir. Aminlerin p^'si ise 33-35 arahgindadir. (a) Amit- 
lerin 90k daha kuvvetli olan asitlikleri hangi etkenlere baglidir? (b) tmitler 

O 



(RC),NH yapisindadir ve amitlerden daha kuvvetli asitlerdir. Imitlerin j>K d 
degerleri 9-10'dur ve suda ^oztinmemelerine karsjlik sulu NaOH icerisinde 
sodyum tuzlan olu§turarak cozuniirler. Imitlerin daha fazla asidik olu§unu 
hangi ek etken aciklar? 



18.39 (a) The conjugate base of an amide is stabilized by resonance. 



■ • 



:0 



• * 



R— C— NH, + :B 2 



♦ • 



:0 

II •• 

R— C— NH 



+ BH 



• • 



:0: 

I 



■ • 



R — C=NH 

This structure is especially 
stable because the negative 
charge is on oxygen. 



(b) The conjugate base of an imide is stabilized by an additional resonance structure. 



:0 



:0 



R-C-NH-C-R + OH 5: 



An imide 



sO 



:0 



li •- II 
R-CHN-C-R + H,0 



«« 



:0: :0 

R-^N-ll'-R 



-- 




:0 :5f 

R-C-N=C-R 



18.40 X Bilesjgi (C7H12O4), sulu sodyum bikarbonat icerisinde coztinmez. X'in IR 

spektrumu 1740 cm "de kuvvetli bir sogurma piki verir, ve lJ C NMR 
spektrumu §ekil 18.6'da verilmi§tir. X'in yapisi nedir? 



X.C 7 H 12 4 



c 



220 200 
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CH 2 



CDCI3 
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CHi 



*MP"P't7*I*V — ^* 
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§ekil I 8.6 Problem 18.40'da verilen X bile§iginin geni§band proton-e§le§mesiz ,J C NMR 
spektrumu. DEPT U C NMR spektrumdan elde edilen bilgiler her bir pik uzerinde verilmi§- 
tir. 

18.40 That compound X does not dissolve in aqueous sodium bicarbonate indicates that X is not 
a carboxylic acid. That X has an IR absorption peak at 1 740 cm " ' indicates the presence 
of a carbonyl group, probably that of an ester (Table 1 8.5). That the molecular formula of 
X (C 7 H n G.j) contains four oxygen atoms suggests that X is a diescer. 

The l3 C spectrum shows only four signals indicating a high degree of symmetry 
for X. The single sisnal at 8 166.7 is that of an ester carbonyl carbon, indicating that both 
ester groups of X are equivalent. 

Putting these observations together with the information gathered from DEPT |5 C 
spectra and the molecular formula leads us to the conclusion that X is diethyl malonate. 
The assignments are 



18.41 



O O 
II II 
CH 3 CH,OCCH,COCH 1 CH 3 

(a) '(c)' (d)(b)(d) (c)'(a) 



(a) 


5 14 2 


(b) 


541.6 


ic) 


561.3 


id) 


5 166 7 



o 



o 



Alkiltiyo asetatlar yCH 3 CSCH 2 CH 2 Ry , tiyolasetik asit yCH 3 CSH/ ve bir al- 
kenin (CH 2 =CHR) peroksitle ba§latilan bir tepkimesiyle elde edilebilir. 
(a) Bu tepkime icjn uygun bir mekanizma yazimz. (b) Bu tepkimenin, 2-me- 



til-2-biitenden 3-metil-2-biitantiyolun sentezinde nasil kullanilabilecegini gos- 
teriniz. 



18.41 (a) Chain Initiation 



> 2 RO 



Step 1 RO-OR — 


Step 2 CH 3 CSH + RO* > CUfS • * ROH 







Chain Propagation 

O 
Step 3 CH 3 <!:S - + CHf=CHR 

O ^ (| 

Step 4 CH 3 CSCH 2 CHR + CH 3 CSH 



O 

II 



> CH 3 CSCH 2 CHR 





o 

> CH,CSCH 2 CH 2 R +CH 3 CS- 



18.42 



i 3 ii 

(b) CH 3 C=CHCH 3 * CH 3 CSH 



CH 

] 



> CH3CHCHCH3 

SfjCH 3 
O 

o 



(1) OH", heat 



(2) H,0* 






V 



c 1 



CH 
I 



3 



CH 3 COH # CH 3 CHCHCH 3 



SH 

r/.Y-4-HidroksisikIoheksankarboksilik asitin lsitilmasiyla bir lakton olu§ur, fa- 
kat, /;w?.v-4-hidroksisikloheksankarboksilik as it bu tepkimeyi vermez. ni^in? 
Agiklayiniz. 



18.42 c75-4-Hydro\ycyclohexanecarboxylic acid can assume a boat conformation that permits 
lactone formation. 





-H>0 



> 





18.43 



Neither of the chair conformations nor the boat form of r/wrv-4-hydroxycyclohexanecar- 
boxylic acid places the -OH group and the -CO : H group close enough together to permit 



conization. 



(/?)-(-i-)-GliseraIdehit, a§agidaki sentetik yolla (-H)-malik asite donu§turiilebi lir. 
Her bir basamaktaki urunlerin stereokimyasal yapilanm yaziniz. 

Br,,H,0 .. PBr, 

(/?)-( +)-GIiseraldehit — - 1 — - — ► (— )-gliserik asit -► 

yiikscltgcme 



NaCN H,0 

(-)-3-bromo-2-hidroksipropanoik asit ► C4H5NO3 — — ► (4)-malik asit 



isi 



18.43 



18.44 



qho 




Br,. H,0 
[O] 



C0 2 H 



> Hfcw^^tfOH 



PBr, 



C0 2 H 




> 



CH 2 OH 
Glyceraldehyde 



CH 7 0H 

(ff)-(-)- 

Glyceric acid 



Htfc^-^OH 
CH,Br 



(fl)-(-)-3-Bromo- 
2-hydrox.ypropanoic 

acid 



CQ 2 H 



H,0* 




heat 



H 



CH, 



C0 2 H 

CH, 



NaCN 



C04I 
(tf)-(+)-Malic acid 



*N 



(*MC 4 H 5 N0 3 ) 



(/?)-(+)-Griseraldehit (-)-malik asite de donusjiiruiebilir. Bu sentez Problem 
18.33'teki (e) ile (g) §iklari; (R)-(+)-gliseraldehitin (-)-tartarik asite doniisu- 
mii ile basjar. Daha sonra (-)-tartarik asit fosfor tribromuTle 
tepkimeye sokularak bir alkolik — OH grubunun — Br grubuyla yer degi§tirme- 
si saglanir. Bu basamak ataga ugrayan karbon atomu iizerinde konfigurasyo- 
nun devrilmesi ile sonuclanir. Bu tepkimede olu§an uruniin cinko ve asitle 
etkilestirilmesi sonucu (-)-malik asit olu§ur. (a) Bu tepkimelerin buti'm 
basamaklanndaki her bir ara uruniin stereokimyasal yapilanni gosteriniz. 
(b) (-)-Tartarik asitin fosfor tribromiir ile etkile§tirildigi basamakta, iki 
tane degisebilir — OH ohnasina ragmen sadece bir stereoizomer olusur. 
Bunun nedenini aciklayiniz? (c) (-)-Tartarik asitin fosfor tribromiir ile 
etkile§tigi basamagin "kan§ik" stereokimya ile meydana geldigini 
varsayahm. Yani atagin oldugu karbon atomunda hem devrilmenin oldugunu 
hem de konfigurasyonun korundugunu varsayahm. Bu durumda kac 
stereoizomer meydana gelirdi? (d) Bu durum tepkimenin sonucunda nasi! bir 
farklihk meydana getirirdi? 



18,44 (a) CHO 



HCN 



CH 2 OH 
Glyeeraldehyde 



L.JN 
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OH 



II 
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CH 2 OH 
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CN 
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MT | ^OH 
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mm 

N 



[cf. Problem 
18.33(e)) 
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H 2 SO, 
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HO 
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I HNO, 

OH 

CH,OH 



CO,H 

mm 

HO*^!^ 



PBr, 
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CO, II 
HO i**| ^.H 




v 



V 



CO.H 

im 

(-)-Tartaric acid 
J 



Br^i^H 
CO.H 



[cf. Problem 18.33(g)] 



C0 2 H 



CH, 



< 



Zn 



H,0" 



C0 2 H 
(5)-(-)-Malic acid 

(b) Replacement of either alcoholic -OH by a reaction that proceeds with inversion 
produces the same stereoisomer. 



CO ? H 
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HOfe^X^sH 



PBr, 



(inversion 
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Q0 2 H 
HObsw^.^^H 



CO,H 



H 
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h p^C 2 ^ 0H al C2 ^ Br*^| ^H 
CJM CO,H 



H 



^^OH 



PBr, 



Q0 2 H 




j, 



CO,H 



(inversion 
at CI) H*"Y^OH 

CO,H 



(c) Two. The stereoisomer given in (b) and the one given next, below. 



go 2 H 

HOlta^, m-M 

I 



PBr, 



< 



PBr, 



< go 2 H go 2 H 

HOfcfc^^^H Brte^^^H 

(retention 1 = 1 (retention 

atC2) H^j^Br H^I^OH at CI) H 

CO,H CO ? H ?0 2 H 



H^'^OH 



Q0 2 H 
HOfc^, ^flH 

I 

^""^OH 



C0 2 H 



(d) It would have made no difference because treating either isomer (or both together) 
with zinc and acid produces (-) malic acid. 
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18.45 



C0 2 H 



C0 7 H 
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CO,H 



Q0 2 H 
HOfc*^ ^^H 
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CO.H 




HO 
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Zn 




H* 
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CO,H 
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|^Br 

CO.H 
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(-)-iVfalic acid 



Kantaridin deriyi kuvvetli kabartan bir maddedir ve kurutulmu§ boceklerden 
{Cantharis vesicatorid veya "ispanyol sinegn izole edilebilir. 1953 yilmda 
Kolombiya Universitesinde bulunan Gilbert Stork tarafindan kantaridinin 
stereozgii sentezi yayinlanmi§tir. Sentez a§agida gosterilmi§tir. Bu 
tepkimelerde (a)-(n) arasmda verilmeyen reaktifleri yaziniz. 

O O 




CO.CH, 
C0 2 CH 3 




(c) 



C0 2 CH 3 
C0 2 CH 3 




(d) 



CO,CH 3 
C0 2 CH 3 





CH 2 OMs 
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Ms = metcwsiUfonii 
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OH < blcz - Altboliim 22.6D) 
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OCCH 



1S1 



(-CH 3 C0 2 H) 





CHOH 



C 6 H 5 



CHO 
CHO 
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C 6 H 5 



(1) 



Q H 5 





Kantaridin 

18.45 (a) CH,0 2 C— C=C— C0 2 CH> This is a Diels-Alder reaction. 

(b) H 2 r Pd- The disubstituted double bond is less hindered than the tetrasubstifuted dou- 
ble bond and hence is more reactive. 

(c) CH 2 =CH~CH=CH 2 . Another Diels-Akler reaction. 

(d) LiAIH 4 



(e) CH 3 — S— CI and pyridine 




(fj CH,CH 2 S 



(s) OsO 



: 



(h) Raney Ni 

<|) Base. This is an aldol condensation. 

(j) C ft H s Li (or C 6 HsMgBt > followed by H 3 + 

<k) H3O" 4 ". This is an acid-catalyzed rearrangement of an nllylic alcohol 



(I) CH 3 CC1. pyridine 

(ni) O3. followed by oxidation 



(n) Heat 



18.46 



Kantaridinin yapisim dikkatlice inceleyiniz (Problem 18.45) ve (a) furandan 
(Altbolum 14.9) ba§layarak kantaridin icjn iki basamakh olasi bir sentez one- 
riniz. (b) 1928 yilinda F. von Bruchhausen ve H. W. Bersch. Mlinster Univer- 
sitesi'nde Diels ve Alder'in yeni bir dien katilmasini acikladiklan ilk 
makalelerinin yayinlanmasmdan yalmzca bir kac, ay sonra bu iki basamakh 
sentezi yaptilar ve beklenen katilmanin olmadigim buldular. von Bruchhausen 
ve H. W. Bersch kantaridinin yliksek sicakliklarda kararh oldugunu da buldu- 
lar ve kantaridinin palladyum ile isitilmasiyla bozundugunu (parcalandigini) 
tespit ettiler. Bozunma iirunleri ic,inde furan ve dimetil maleik anhidritin de 
oldugunu saptadilar. Bozunmada ne olmu§tur? Bozunma neden olabilir? De- 
nenen sentezin ilk basamagi neden gerceklesmemi§tir? 



18.46 (a) 









Furan 




heat 



> 




H. 



Pt 



V 



Dimethylmaleic 
anhydride 




Cantharidin 

(b) Cantharidin apparently undergoes deh}'drogenation to the Diels- Alder add net 
shown here, and then the adduct spontaneously decomposes through a reverse Diels- 
Alder reaction to furan and dimethylmaleic anhydride. These results suggest that the at- 
tempted Diels-Alder synthesis fails because the position of equilibrium favors reactants 
rather than products. 



18.47 



Y Bilesjgi (C 8 H 4 03) sulu sodyum bikarbonat icerisinde hafifc^e isitildiginda 
yava§ca cozuniir. Y'nin IR spektrumunda 1779 ve 1854 cm "de kuvvetli 
pikler vardir. Y'nin n C NMR spektrumu §ekil 18.7'de verilmistir. Y'nin 
bikarbonat 96zeltisinin asitlendirilmesi sonucu Z bile§igi olu§ur. Z 
bile§iginin n C NMR spektrumunda dort pik gorulmektedir. Y etanol 
icerisinde isitildiginda AA bile§igi olu§ur. AA Bile§iginin l3 C NMR 
spektrumunda 10 pik gozlemi§tir. Buna gore Y, Z, ve AA'nm yaptlarini 
tahmin ediniz. 
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§ekil 1 8.7C Problem 18.47'deki Y bile§iginin genisband proton -e§le§mesiz 13 C NMR spekt- 
ruinii. DEPT '■'( ' NMR spektrumundan elde edilen bilgiler her bir pikin iizerinde gosteril- 
migtjr. 

18.47 The very low hydrogen content of the molecular formula of Y fQH^Gy indicates that 
Y is highly unsaturated. That Y dissolves slowly in warm aqueous NaHC0 3 suggests 
that Y is a earboxylic acid anhydride that hydrolyzes and dissolves because it forms a 

car boxy late salt: 



O 

II 

R-C 



I 



O 





(insoluble) 



NaHCQ, 
H^O, heat 



> 



O 

II - * 
R-C-0 Na 

+ 
O 

- + 

R-C-ONa + 
(soluble) 



18.48 



The infrared absorption peaks at 1779 and 1 85-1 cm" ' are consistent with those of an aro- 
matic earboxylic anhydride (Table 18.5). 

That only four signals appear in the l3 C spectrum of Y indicates n high degree of 
symmetry for Y. Three of the signals occur in the aromatic region (8 120-5 14.0) and one 
signal is downfield (8 163.1) 

These signals and the information from the DEPT n C NMR spectra lead us to con- 
clude that Y is phthalic anhydride. The assignments are 



(a) 



I I 



frvAfK* 




(a) 8124.3 

(b) 5131.1 

(c) 5 136.1 

(d) 8163.1 



Z is phthalic acid and AA is ethyl hydrogen phthalate. 

Keten, H 2 C=C=0, endustriyel olarak onemli bir kimyasaldin Asetik 
asitin yiiksek sicaklikta dehidrasyonundan veya asetonun pirolizininden elde 
edilebilir. Keten in a§agidaki bile§iklerle tepkimeye girmesi sonucu olu§an 
uriinleri tahmin ediniz (a) etanol, (b) asetik asit, (c) etilamin (ipucu: 
Markovnikov katilmasi ger^ekle^ir.) 



18.48 (a) Ethyl acetate (b) Acetic anhydride (c) A/-Et hy lace (amide. 



18.49 Iki asimetrik anhidrit etilenarninle a§agidaki gibi tepkimeye girer: 

O O 

HCOCCH3 -h CH 3 CH 2 NH 2 ► CH 3 CH 2 NHCHO + CH 3 C(V CH 3 CH 2 NH 



18.49 



+ 



O 



o o 



CF3COCCH3 + CH 3 CH 2 NH 2 ► CH 3 CH 2 NHCCH 3 + CF 3 C(V CH 3 CH,NH 3 + 

Her bir tepkimede meydana gelen (iriinlerin nasil olu§tugunu ac^klayimz. 

In the first instance, nucleophilic attack by the amine occurs preferentially at the less hin- 
dered carbon of the formyl group. (Recall that aldehydes are more reactive than ketones 
toward nucleophiles for the same reason.) In the second case, CF 3 C0 2 ~ is a better leav- 
ing group than CH^CO-," since the former is the conjugate base of the stronger acid. 



18.50 1-Naftolden basjayarak Altboltim 18.10A*da gosterilen Sevin adli ha§arat 

ilacinin bir ba§ka sentezini oneriniz. 



18.50 




coo, 
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CH,NH- 
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II 

OCNHCH- 



18.5 1 



Ibuprofen (Altbolum 5.10) sentezini benzenden £ikarak, bir basamakta da klo- 
rometilleme kullanarak yapiniz. Klorometiileme tepkimesi Friedel-Crafts tep- 
kimesinin ozel bir durumudur; HCHO ve HC1 kan§iminin ZnCl 2 icerisindeki 
bir tepkimesiyle aromatik halkaya — CH 2 C1 grubu katihr. 



I 
18.51 C 6 H 6 + (CH 3 ) 2 CHCC1 



^9^ 






JOBCWL Clemmcnsen or > 
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CH,CH(CH,), 



st? mmm 




2^-> (CH 3 ) 2 CHCH 2 




CH.CN 



CH 3 



> (CHJ.CHCH,- 



3'2 




18.52 



H,0* 
heat 



► (CH,) 7 CHCH 7 - 




A§agida ibuprofenin alternatif sentezi verilmi§tir. A - D maddelerinin yapi 
formullerini yaziniz. 



O 



O 




(CH 3 ),CHCC1 k . Clemmensen k „ CH,CC1 ^ NaCN fc ~ 
— ► A ► 13 ► C ► V 



HI 



A1C1 



veya 
Wolff- Kishner 



A1CU 



H2SO4 



kinruzi 



ibuprofen (rasemik) 




18.52 A= (( )VCCH(CH,), C = (CH,) 2 CHCH 2 -<( 



3/2 « -"J'2- I \> 




B = 



-u 



CH 2 CH(CH 3 ) 2 D = (CH 3 ) 2 ClICH 2 ^QVc(OH)CN 

^ CH 3 



In the last step. Hi/red P accomplishes both the reduction of - OH to - H and the hy- 
drolysis of the nitrile function. 

18.53 Sinnamaldehit (3-fenil-2-propenal) sentezi icin olan bir ydntemde bir 
kimyaci 3-fenil-2-propen-l-olii sulftirik asit ic,erisindeki K 2 Ct 2 7 ile etkile§- 
tirdi. 01u§an iiriinun l3 C NMR spektrumunda 8 164,5'te bir pik gozlendi. 3- 
Fenil-2-propen-l-ol, CH 2 C1 2 icerisinde PCC ile etkile§tirildiginde ise olu§an 
iiruniin l? C NMR spektrumunda d 193,3'te bir pik goziikmektedir (her iki mad- 
denin diger karbon pikleri benzer kimyasal kayma degerine sahiptir.) (a) Han- 

gi tepkime sinnamaldehiti olu^tufUf? (b) Dtgef uriirt nedif? 

18.53 (a) The signal at 8 1 93.8 is consistent with the carbonyl carbon of an aldehyde and 

shows that the PCC reaction produced cinnamaldehyde. 

(b) The signal at 8 164.5 is consistent with the carbonyl carbon of a cat boxy lie acid, 
and suggests that the oxidation with K 2 Cr 2 7 in sulfuric acid produced cinnamic acid. 

:i: 18.54 iki stereoizomer A ve C a§agidaki yapiya sahiptir: 




A izomerinin baz destekli hidroliziyle B uriinii olu§ur. B'nin bazi spektrum 

verileri a§agida verilmi§tir. 

MS (m/:): 118 (M!) 

IR (cm 1 ): 3415, 2550 

'H NMR (5): 1,51, 1,66; 1,77, 2,65 ve 3,55'da coklu pikler (alan oranlari 

2:2:2:1:1) 

l3 C NMR (5): 16(CH 2 ), 28(CH 2 ), 30(CH 2 ), 39(CH) ve 77(CH) 

Ayni §artlarda C izomeri D iiiununii verir. D'nin spektrum verileri a^agida 
verilmistir. 

MS {ml 2): 100 (Mr) 

IR (cm-'): 3020 

'H NMR {6): 1,51, 1,84 ve 2,25'de coklu pikler (alan oranlari 1:2:1) 

"C NMR (8): 22 (CH 2 ), 33(CH 2 ), 35 (CH 2 ) 

(a) A ve B'nin yapilanni bulunuz? 

(b) C ve D'nin yapilanni bulunuz? 

(c) B ve D'nin olu§umlan igin mekanizmalanni yaziniz? 



-18.54 




A 



-i 



(IR absorption at 2550 cm"' is S— H stretch) 



2H.0 



^> 




B 




0— CCH 



? 



O 



c 





(IR absorption at 3020 cm" 1 is C— H 
stretch for C — H of 3-membered ring) 



S + 0=CCH 3 

0~ 



* 18*55 E ara uriinunden (izole edilememi§tir) gegerek F son urtintinu olu§turan a§a 

gidaki iki basarnakli tepkimeye goz online aliniz. 



^X^ NH : 





Dibenzoil peroksit 

CCI 4 . geri sogutucu 
altinda kaynatma 



*[E] 



oda sicakkgi 



*F 



E'nin bazi spektrum verileri a§agida verilmi§tir. 

MS(m/z): 105 (Mrdegil). 77 

IR (cm'): 3065 (2600' dan 3600'a kadar olan bant), 1 774, 1595, 1485, 775, 685 

H NMR (6): 7,6 (goklu, 3H) ve 8,1 (coklu, 2H) 

L, CNMR(5): I29(CH), 131(CH), 133(CH)ve 168(C) 

F nin se9tlmi§ verileri: 

MS {ml-y. 197 (Mr) 

IR (cm '): (CCl 4 igerisinde): 3200, 3065. 1690. 1530 
H NMR (5): 10,0 (b), 7,9 (9, 4H), ve 7,3 (9, 6H) 

(a) E ve F'nin yapilanni bulunuz? 

(b) E ve F'nin olu§umunun mekanizmasmi yaziniz. 
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/?-Dikarbonil Bile§iklerinin Sentezleri ve 
Tepkimeleri: Enolat Anyonlariyla llgili Daha 

Fazla Kimyasal Bilgi 

SUMMARY OF ACETOACETIC ESTER AND MALONIC ESTER SYNTHESES 



A. Acetoacetic Ester Synthesis 
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B. Malonic Ester Synthesis 
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Problem I 9.1 >■ (a) Etil proponoat, etoksit iyonuyla tepkimeye girdiginde meydana gelen Claisen 

kondensasyonunun biitiin basamaklarinm mekanizmasini yaziniz. (b) Tepkime ka- 
n§imi asitlendirildigi zaman hangi iirunler olu§ur? 



19.1 (a) Step I CHXH- 



H 




OC 2 H 5 **"=> 



CH 3 CH-COC 2 H 5 + C 2 H 3 OH 



CH 3 CH=COC 2 H 5 



Step 2 CH 3 CH 2 C 




OC,H 5 



O 
II 

: (JHCOqFLj 
CH, 



C 2 H 5 Q- + 







CH,CH,C -CH-COC,H, 
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CH 3 CH 2 C -CH--COC 2 H 5 



CH 
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Step 3 
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CH 3 CH 7 C 



H O 
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C-COC\H 5 

l - 5 



+ "OC,H 
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/ A * 



q p 

CH 3 CH 2 C-T:-COC 2 H 5 
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+ C,H<OH 



CH 3 



2 X1 5 



O 

II . II 

(b) CH 3 CH,C-CH-COC 2 H 5 

CH, 



OH 

I I! 

CH,CH,C=C- 

I 
CH 



l 2 



COC 2 H 5 



(a) Dietil heptandioatin (dietil pimelat) Dieckmann kondensasyonu sonucu hangi 
uriinleri elde edersiniz? (b) Dietil pentandioat (dietil gluterat) Dieckmann konden- 
sasyonu vermez, bunun nedenini a9iklayiniz. 



< Problem 19.2 



19.2 (a) 




Q 



COC,H, 



£" D 



(b) 'To undergo a Dieckmann condensation, diethyl glutarate would have to form a 
highly strained four-membered ring. 

Problem 19.3 ^ Yukanda verilen iki capraz Claisen kondensasyon tepkimesinde uriinlerin olu§umu 

nu gosteren tepkime mekanizmalanni yazuiiz. 
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19.3 CH 3 COC 2 H 5 + C 2 H 5 
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c 6 h 5 c"^OTh:oc 2 h 5 + C 2 H 5 OH 
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C 6 H 5 CH 2 COC 2 H 5 + C 2 H 5 
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C 6 H 5 CHCOC 2 H 5 + C 2 H 5 OH 
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Problem 19.4 



A§agida verilen capraz Claisen kondensasyonlannin her birinden olusmasini bekle 

disiniz uriinler nelerdir? 

(a) Etilpropanoat + dietil oksalat 



1 1 ) NaOCH 2 CHi 



(2) H 3 cr 

(l)NaOCH,CH 3 

(b) Etil asetat + etil format > 



(2) H 3 + 



|| II M (l)Na(JL 

19.4 (a) CH 3 CH 2 COC 2 H 5 + C 2 H 5 OC -COC 2 H 5 (2) H Q + 







(l)NaOCH 2 CH 3 





il 
|* CH 3 CHCOC 2 H 5 





u O 

M (l)NaOCH 1 CH, IT iL„ JL-, „ 

(b) CH 3 COC 2 H 5 + HCOCft (2)HQ -h " > HCCH 2 C(X 2 H 5 

Ba§langi9 maddeleri olarak esterleri, ketonlan, agil halojeniirleri vb. se^erek a§agi- < Problem 19.5 
daki bile§ikleri nasil sentezlersiniz? 
O 9 O 




(b) 
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Keto esterler Dieckmann kondense1e§mesine benzer halkalanma tepkimeleri verir- < Problem I 9.6 
ler. A§agidaki tepkimede olu§an iiriinu a§iklayan bir mekanizma yaziniz. 
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Problem 19.7 ► Sodyoasetoasetik esterin alkillenmesinin yan uriinleri, asagidaki genel formiille ve 

rilen bilesjklerdir. 

RO: '0' 



CH,C=CHCOC,H 



2 J " i 5 



Bunlann nasil olu§tuklanni aciklayiniz. 

19.7 The partially negative oxygen atom of sodioacefoacetic ester acts as the nucleophile. 



O 







i 





CH 3 C -CH-C-OC,H 5 *-# CH 3 C=CH-C-OC 2 H 5 

Problem 19.8 ► A§agidaki her birbile§igihazirlamak icin asetoasetik ester scntezinin nasil kullanil- 

digini gosteriniz: (a) 2-pentanon (b) 3-propil-2-heksanon ve (c) 4-fenil-2- biitanon 



19.8 Aaain. workina backward. 
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Problem 19.9 ► Genel olarak asetoasetik ester sentezinde, alkilleme basamaginda birincil halojeniirler 

kullamldiginda en iyi verim olur, ikincil halojeniirlerle du§iik verim gercekle§ir ve 
ueunciil halojeniirler ise uygulamada hie bir alkilleme uriinii vermez (a) Bunu acik- 
layimz. (b) Sodyoasetoasetik ester ve ter-bul\\ bromiirun tepkimesinden hangi iiriin- 
lerin olu§masini beklersiniz? (c) Yukarida yeni tammladigirniz yolla yapilan 
asetoasetik ester sentezinde bromobenzen bir arillendirme reaktifi olarak kullamla- 
maz. Nic,in kullanilamaz? 

19.9 raj Reactivity is the same as with any S N 2 reaction. With primary halides substitution 
is hielilv favored, with secondary halides elimination competes with substitution, and 
with tertiary halides elimination is the exclusive course of reaction. 




Acetoacetic ester and 2-methyJpiopene 
(c) Bromobenzcne is unreactive to nucleophilic substitution. 

Problem I 9 . 1 ► Claisen kondensasyonu sonucu olu§an uriinler, /3-keto esterlerdir. Bu urunlerin hid 

rolizi ve dekarboksilasyonu ketonlann sentezi icin genel bir yontem verir. 4-Hep 
tanonun sentezinde bu teknigin nasd kullanildigini gosteriniz? 





II mNaOC.H- II II 

19.10 CH 3 CH,CH,COC,H 5 ' Q + 2 " » CH,CH,CH 2 CCHCOC 2 H 5 
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CH 3 

Yukanda veriien keto asidin sentezinde elde edilen dikarboksilik asit ozel bir sekil- ^ Problem 19.11 
de dekarboksilasyona ugrayarak 



II II II II 

CH 3 CCH 2 CH 2 COH verir. CH 3 CCHCOH elde edilmez. 

CH 3 

Bu sonucu aciklaymiz. 

19,1 1 The carboxyl group that is lost more readily is the one that is $ to tfie keto group (cf. Sec- 
tion IS. 1 1 of the text). 

Problem I 9. 1 2 >■ Asagidaki bilesigi hazirlamak icin asetoasetik ester sentezini nasil kullanirsiniz? 

O O 




CCHoCH^CCH^ 



1M2 4«W «TFL CH 3 &H&H < (1)0H - HAheat 

" " " 3 C Q> 3 I (2)H,0* 



CH, 
I 2 

c=o 

I 

C 6 H 5 







(2) C 6 H 3 COCH,Br C H 3 CCH,COC 2 H 5 



CH,CCHCOC,H s < 

3 , - 5 

CH, 

I 

Problem 19.13 >■ A§agidaki bilesjgi asetoasetik ester sentezini kullanarak nasil sentezlersiniz? 

O 




L-Lrx,C.L^ri^ 



19.13 CH 




II II 
jCCH^CCgH- 



< 



heat 



-CO, 



o o 
CH3CCHCOH 

3 I 

c=o 



< 



<i>oh\ MMhm 



(2)H,0 + 



w 



Q Q 



CHXCHCOCHc 

3 j ft-J 



(1) NaH 



O 

i 



(2) QH 5 COCI 





CH 3 CCH 2 COC 2 H 5 



(a) Asetoasetik esterin bromobenzen ve iki esdeger mol sodyum amitle fenillenme- •< Problem 19.14 

si mekanizmasini basamak basamak gosteriniz. (Ni9in iki e§deger sodyum amit ge- 

rekir?) (b) Fenillenmis asetoasetik esterin hidrolizi ve dekarboksilasyonu sonucu 

hangi iirunii elde etmeyi beklersiniz? (c) Fenilasetik asiti malonik esterden nasi] ha- 

zirlansiniz? 

19.14 (a) One molar equivalent of NaNH : converts acetoacetic ester to its anion. 




O^CCHjCOCH, 



ri 



i"3 



+ NH, 



* • 



► CH 3 C-CH-COC 2 H 5 + NH 



- 1 



and one molar equivalent of NaNH, converts bromobenzene to benzvne (d Section 
21.I1B): 





+ NH, + Br 



Then the anion of aeeloacetic ester adds to the benzyne as it forms in the mixture. 








II 

C-OEt 
I 
CH 

V CCH 







then 



NH 4 C1 



> 



This is the end product of the addition, 
(h) 1 -phenyl-2-propanone, as follows: 





(l)OH', HA heat 



CCH 



(2)H,0 



> 




heat 



co, 



v 



o 




CH 2 CCH 3 



(c> Bv treating bromobenzene with diethyl malonate atul two molar equivalents of 
NaNH, to form diethyl phenyl malonate. 




O 
II 
COEt 

/ 
CH 2 

CCH, 



EtOC-CH-COEt 



2 NaNH, 




fl 



O 



{The mechanism for this reaction is analogous to that given in part (a').] 

Then hydrolysis and decaiboxvlation will convert diethyl phenylmalonate to 
phenylacetic acid. 




1 



-COEt 



HOC 



(l)OH\ H,0, heat 



i2)II 3 + 



> 





nCO,H 



+ CO, 



Problem 19.15 > 



A§agida verilen bilesjgin sentezi igin etilasetoasetati nasil kullanabileceginizi gos 

teriniz. 

O 



CH.CH.CH.CCH.COCH, 



2**5 



19,15 Here we alkylate the dianion, 



II II 2KNH-, . II -: II (DQHsCH.Cl 

CH,C-CH-COC : H 5 1 ~^> :CH 2 C-CH-COC 2 H 5 (2)NH|Cl " ► 



o 

II 



CH.CHXH.CCH.COCH 



b*"D 



Problem I9.I6 ► A§agidaki her bir bilesjgin malonik ester sentezindeki butiin basamaklanni gosteri 

niz. (a) Pentanoik asit. (b) 2-metilpentanoik asit, ve (c) 4-metilpentanoik asit. 

19.16 Workinc backward, 

C0 2 H 

heat I " (1)0H",H,0, heat 
(a) CH,CHXH,CH,CO>H < „ CH 3 CH,CH,CH < .,.„ n+ " 

• 1 -CO, J " "I U)H,U 

CO.II 



C0 2 C 2 H 5 C0 2 C 2 H 5 

I (l)NaOCH s I 

CH 3 CH 2 CH 2 CH < (2) C H,CH 3 CH 2 Br » 

C0 2 C 2 H 5 C0 2 C 2 H 5 

C0 2 H 

heat I ~ (l)OH", HnO.heat 

(b) CH 3 CH 2 CH 2 CHC0 2 H < -j-~ CH 3 CH 2 CH 2 CCH 3 < (2) H Q -r ' 

CH 3 " C0 2 H 

C0 2 C 2 H 5 9°2 C 2 H 5 

! CH T I 

CH,CH 2 CH 2 CCH 3 4 -^ CH 3 CH 2 CH 2 CH 

C0 2 C 2 H 5 CO,C,H 5 

C0 2 C 2 H 5 

(l)NaOCH, I / 

■< ^^ CH-, 

(2)CH,CH 2 CH 2 Br | 2 

C0 2 C 2 H 5 

CO,H 

heat I " (l)OH~ H,0,heat 

(c) CH,CHCH,CH,CO,H < ,_ CH^CHCHXH < n , Hn+ " 

CH 3 ' CH 3 C0 2 H 

CO,C,H s CO,C,H, 

I (l)NaOC,H, I T 

CH 3 CHCH 2 CH < a)C H 3 cUCH,Br f* 

CH 3 C0 2 C 2 H 5 l CHs C0 2 C 2 H 5 

Antiepileptik ilac olan valproik asit, 2-propilpentanoik asittir (sodyum tuzu olarak ^ Problem I 9. 1 7 
kullanihr). Valproik asitin bir ticari sentezi etilsiyano asetatla baslar. Bu sentezin 
sondan bir onceki basamagmda dekarboksilasyon olur ve son basamakta nitrilin hid- 
rolizi gerceklesjr. Bu sentezi gosteriniz. 



CN 



19.17 2 HjC -CHj-CHj-Br + H : C 



/ 



\ 



base 
-2 HBi 



> 



COEt 

II 





OH", heat 



-CO,, -EtOH 




(l)OH , heat 

CN ► 

(2) H 3 + " 




COM 



Valproic acid 



(a) 1,3-Ditiyamn kendisini elde etmek icin hangi aldehiti kullanirsiruz? (b) Bir 1.3 
ditiyani bir ara iiTiin gibi kullanarak C 6 H 5 CH 2 CHO'yu nasil sentezlersiniz? (c) Ben 
zaldehiti asetofenona nasil d6nii§tiirursunuz? 

O 
!l 
19.18 (a) Formaldehyde, H-C-Ii 



Problem 19.18 



(bj 




H H 



C 4 H 9 Li 



-CH 



> 




4**10 



H 



QH s CH : Br 




_ LiBr 



> 



• r : + 



Li 




CH 2 C 6 H 5 



O 



HgCl,, CH 3 OH, H-,0 
-HSCH,CH,CH,SH ^ n 5^ n 2^ n 



(c) 



O 

II 
C 6 H 5 CH 



+ HSCH 2 CH 2 CH 2 SH 



HA 




H 5 C 6 



(1)C 4 H 9 L« 




S P) CH,I 
H 



> 




H 5 C 6 CH 3 



HgCl,, CH,OH, HXJ 




II 

C 6 H 5 CCH 3 



+ HSCH 2 CH 2 CH 2 SH 



Corey -Seebach yontemi RCH 2 CH 2 R' yapisindaki molekiillerin sentezinde de kul 
lantlabilir. Bu nasiJ yapilabilir? 

19.19 By treating the thioketal with Rauey nickel 



- < Problem I 9. 1 9 




(l)C 4 H 9 Li 



> 



R H 



S (2) R'CH 2 Br s 




Ranev Ni 




H 



> 



2 



R CH,R' 



RCH,CH 7 R' 

iu — 

+ 

CHXHXH, 



(a) Corey - Seebach yontemi a§agida verilen, olduk9a gergin yapili metaparasiklo- 
fan olarak adlandinlan bir molekiiliin eldesinde kullamlmi§tir. A-D ara iiriinlerinin 
yapilan nedir? 



2 HSCHXH,CH,SH fr% _ ft . (l)2C 4 H Q Li 
^— ► A ( C l4 H i8 S 4> ~ 



Problem I 9.20 




as 1 1 



(2) BrCH. 





CH,Br 



B <fcJL,SJ -^^-> c (C H| A ) JHSi* D (C 16 H, 6 2 ) ^^ ► 



(2) 2KOC(CH,) 



yn 



<^X 




Bir metaparasiklofan 



(b) B bile§igi a§iri miktarda Raney Ni ile etkile^tirildiginde hangi bile§ik elde edilir? 



19.20 (a) 




2 HSC H Z CH 2 CH 2 SH 
HA 



(l)2C 4 H 9 Li 



*H& 



-}> 



(2)BrCH 2 -v\v / f *«| 



CH.Br 





\ 




/ 



S 



CH HC 



/ 



A S 





HX-// VCH, 



hydrolysis 



> 



B 




NaBHj 



> 




(b) 




O CH 3 O 



* 



Problem 19.21 



HOCCH 2 CCH 2 COH bile§igini, Michael katilma tepkimesini kullanarak nasil sen 



CH 



tezlersiniz? 



CH 3 



19.21 



CH 3 -CCHXOC 2 H 5 
CH 



OC,H s OC\H 5 




(l)OH-, H 3 Q, heat 
(2) H,0* 



> 



CH, O 
I 3 II 
CHr-CCH^COH 

3 I - 

CH 



OH OH 
y 

A malonic acid 



O 
7^> HOCCH,CCH,COH 



CH, O 

1 3 II 



CH 3 

Problem 19.22 V A§agidakiMannich tepkimelerinin urtinlerinin olu^umunu gosteren uygun mekaniz 

malar yaziniz. 

O O 



(a) 




+ CH,0 + (CH,),NH ► 




CH 2 N(CH0 2 



(b) 



(0 



O 




CCH 3 + CH 2 + n 



H 



OH 





O 



CCH.CH,— N 



(CH 3 ) 2 NCH 2 ^^^CH 2 N(CH 3 ) 2 



+ 2 CH,0 + 2 (CH,) ? NH ► 




H. 



19.22 (a) C=0 f HN(CH 3 ) 2 ^1 ' 

/ 
H 



CH 3 
> CH.— N + H,0 

CH, 



* 




< 



CKH 




p* v CH 3 

CHn=N + 

CH, 

5r 



*> 




CH,N 



,CH 3 



CH 



H 
(b) C=0 + H-N 



H 



/ 



+H + 



<£- 



E CH^=N + 



+ H 7 




-CH 



-> 





C-CH, 



h - n D 




QVcch,ch-n; 



(c) C=0 
/ 
H 



+ HN(CH 3 ), ^ 



+H*. 



- ► 



£S 



:0-H 




CHf=N + H,0 






<3?" H 



H 



"£> 



: 




CH,N 



m s 



-if 



\ 



CH 



> 




CH,N(CH,) 2 



repetition 



(CHINCH, 



of similar 
steps 



> 




CH,N(CH,)-, 



3'2 



Enaminleri kullanarak a§agidaki bile§ikleri nasil elde edebileceginizi gosteriniz: ^ Problem 19.23 



O 



O 



(a) 




O 



O 



C(CH 7 ),CH 



2'4^-"3 



(C) 




CHiCCHj 



o 



(b) 




CH,CH=CHCH 



(d) 




19.23 These syntheses are easier to see if we work backward. 



(a) 




f 



C(CH,) 4 CH 



< 



H,0 




C(CH 2 ) 4 CH, 




H-N 



< 



O 
ClC(CH 2 ) 4 CH 3 

(CH,CH,),N 








H>H,Q 



m 




CHXH=CHCH 



< 



H,0 




CH-.CH =CHCH 3 



< 



BiCH,CH=CHCH, 




H-N 




H\-H>0 




(c) 




(d) 



< 



O 

(DBiCHhCCH, 



(2) H,0 




o 

CH,COC,H 5 

<i 

n)BiCH,COCH, 

< — : — - — 

(2) H,0 




H-N 



< 



HVH-,0 





VtrHUO 




Fenobarbitalin sentezi a§agida gosterilmi§tir. 

(a) A-F bile§ikleri nelerdir? (b) Dietilmalonattan E'nin basjka bir yolla sentezi 
icin bir yontem oneriniz. 



< Problem 19.24 



NBS ( 1 ) Mg, EMD 

CH- CH, -— -+ A (C 7 H 7 Br) — — 



e^s 



3 CC1 4 



EtOH 



(2) C0 2 ,dahasonraH,<y 

O 



EtOCOEt 



SOCK 

► boa) --+ 



.gx*jjw 2j 



C (C 8 H 7 C10) — - D (C I0 H, A ) -==^» E (C l3 H, 6 4 ) — gi > 

o 

„ ~ r ~ H,NCNH„NaOEt 

F (C 15 H 20 O 4 ) -^ '- ► fenobarbital 



19.24 (a) 




socu 



NBS 

CH 'ccT* 




A 




(l)Mg,Et n O 



)VCH,Br , 

f s (2) C0 2 , then H 3 + 



^> 




)V- CH,C0 2 H 



B 



II LV.\ 
CH,CCI 



ft 



w J/TSX II EtOCOEt w 



D 



(CH 3 ) 3 CQK 

ch,cm,bT 



CHXU v COEt 
QH 5 COF.I 



/^ 



H ; NCNH 2 
NaOEt 



> 




CH,CH, 




H 

Phenobarbital 



(b) See Section 1 9. 3. 

19.3 ASETOASETiK ESTER SENTEZi: METiL 

KETONLARIN (SUBSTiTUE Asetonlar) 

Sentezi 

Altboliim 19.2'de gordugumuz gibi etil asetoasetatin (asetoasetik ester) metilen proton- 
Ian etanoliin — OH protonlanndan daha asidiktir, sunku, iki karbonil grubu arasmda 



bulunurlar. Bu asitlik, baz olarak sodyum etoksit kullanilarak etil asetoasetatin oldukca 
kararli olan enolat anyonuna ddnu§turiilebilecegi aiilamina gelir. Daha sonra niikleofi- 
lik enolat anyonu bir alkil halojeniirle etkile§tirilerek alkilleme tepkimesi gercekle§tiri- 
lir. Bu sentez asetoasetik ester sentezi olarak adtandinlir. 

. . . • • rNa • • 



CH 3 C— CH 2 — COC 2 H 5 4- C 2 H 5 ONa + 5=^ CH,C— CH— C— OC,^ + C 2 H 5 OH 
Asetoasetik ester Sodyum Sodyoasetoasetik 



etoksit ester 

R— X 



1 



• « • • 

*0' 0* 



CH 3 C— CH— C— OC 2 H 5 + NaX 



R 

Monoaikilasetoasetik ester 

Yukandaki tepkimedeki alkilleme bir S N 2 tepkimesi oldugundan en iyi verim, birin- 
cil alkil halojeniirlerin (birincil allilik ve benzilik halojenlirler dahil) veya metil haloje- 
nurlerin kullanilmasiyla elde edilir. Tepkime ikincil halojeniirlerle yapildiginda verimi 
diisuktur. Uciincul halojenlirler sadece aynlma tepkimesi verirler. 

Yukanda gbsterilen monoalkillasetoasetik esterin Mia oldukca asidik bir hidrojeni 
vardir. Eger istenirse ikinci alkilleme yapilabilir. Monoaikilasetoasetik ester asetoase- 
tik esterden daha az asidik (nicin?) oldugu icin ikinci alkilleme yapilmak istendiginde 
etoksit iyonundan daha kuvvetli baz kullanmak gereklidir. Yaygin olarak potasyum ter- 
butoksit kullanihr, ^tlnkti sodyum etoksitten daha kuvvetli bazdir. Potasyum ter-biitok- 
sitin hacimli bir grup olmasi nedeniyle transesterlesme tepkimesi meydana gelmez. 

K + 
O O O O 



CH,C— CH— C— OC 2 H 5 + (CH,) 3 CCTK + *="► CH S C— C— COC 2 H 5 + (CH 3 ).,COH 



R R 

Monoaikilasetoasetik Potasyum ter- 

ester biitoksit 



I R' — X 



O R' O 



CHjC— C— C— 0CjH 5 + KX 



R 
Dialkilasetoasetik ester 

Monosiibstitiie metil ketonun (monosiibstitiie aseton) sentezinde sadece bir alkille- 
me yapilir. Daha sonra mono alkil asetoasetik ester sulu sodyum veya potasyum hid- 
roksit kullanilarak hidroliz edilir. Kan§imin daha sonra asitlendirilmesiyle bir alkil 
asetoasetik asit olus.ur ve bu jS-keto asitin 100"C'a lsitilmasiyla dekarboksilasyon ger- 
ceklesjr (Altbolum 18.11). 

o o o o 



sulu NaOH 

CH 3 C- -CH- COCH, ► CH,C- -CH- -C -O Na 

3 - J 1S1 ° 

R R 

< \ ' 

Ester grubiinun basit hidrolizi 



o 



H,0 + 



o 



* CH,C— CH— C— O 

I H 

R 



O 



1S1 



100°C 



> CH,C— CH,— R + C0 2 



f 

Asiilenclirme 



Y 



P Kelo usitin dekarboksitlenmesi 



A§agidaki 2-heptanonun sentezi bunun iq'm ozel bir ornektir: 
O O 



(1) NaOC,H</C,H,OH H ll (l)seyreltikNaOH 

^— CH— COCK ► 



CH 3 C— CH 2 — COC 2 H 5 - CH(tHiCHCHiBr > CH 3 C— CH— COC, 
Etil asetoasetat I 

(asetoasetik ester) v " z 

CH, 
CH, 



3 (2) H,0 



o 



o 



CH, 

Etil biitilasetoasetat 
(% 69-72) 

O 



CH,C— CH— C— OH 



CH, 



IM 



CH 



> CH,C— CH 2 CH,CH : CH,CH, 

2-Heptanon 

(Etil asetoasetat tan 

lupin m verim % 52-61) 



CH, 



CH 



Egeramacimizdisiibstitiie aseton elde etmekse, birbirini izleyen iki alkillemeden sonra 
uriinii, dialkilasetoasetik esteri, hidroliz eder daha sonra da olusan dialkilasetoasetik asi- 
ti dekarboksile ederiz. 3-Butil-2-heptanonun sentezi bu isleme ornek olarak verilebilir. 

O O 



CH,CCH,COC,H 



(1) NaOC;,H 5 /C 2 H 5 Oh 

5 (2) CHjCHjCH^CHJSr 

(birinci alkilleme) 



o o 

II II 

CH 3 CCHCOC,H 5 
(CH,), 

CH, 

Etil biitilasetoasetat 
(%69-72) 



(1) (CH 3 ),COK/(CH,),COH 

(2) CH,t;H 2 CH,CH,Br 
(ikinci alkilleme) 



CH, 



(CH V ) 



VI 



CH, 

(CH,), 



CH 3 C 



(DseyreltikNaOH 

C-C0 2 C 2 H 5 -^777^ ► CH 3 C-C-C0 2 H 



1S1 



(CH,) 



(2) H,0 + 

(hidroliz) 



o 



2 M 



CH, 

Etil dibiitilasetoasetat 

(%77) 



(CH : ), 
CH 3 



-CO, * CH 3 C— CH(CH,) 3 CH, 

( dekarboksflleme ) 

(CHJ, 



CH 3 

3-B iit i I -2 ■ heptanon 



Verilen ornekteki her iki alkillemenin ayni alkil halojeniirlerle yapilmis, olmasina rag 
men sentezde gerekliyse farkli alkil halojeniirler de kullanilabilir. 

Gordugiimuz gibi, etil asetoasetat a§agidaki genel formullu substitiie asetonlann (me 
til ketonlar) hazirlanmasinda yararli reaktiflerdir. 

O OR' 



H,C— C— CH 2 H,C— C— CH 

R R 

Bir monosiibstitiie aseton Bir disiibstitue aseton 

Etil asetoasetat, a§agida goriilen asetonun enolatimn sentetik e§degeri (Altboliim 8.17) 
olarak davranir. Asetonun enolatini olusturmak mumkiin olmasina kar§in sentetik e§de- 
geri olan etil asetoasetatin kullanimi daha uygundur, cunkii etil asetoasetatin a-hidro- 
jeni (pK a 9-11) asetonun hidrojenlerinden (pK a 19-20) daha asidiktir. Bu anyon 
(asetondan) dogrudan olu§turulmak istenildiginde cok daha kuvvetli baz kullanilmali ve 
daha ozel §artlar uygulanmalidir (bkz. Altboliim 19.6). 

o o o 



H,C— C— CH— C— OC.hL H,C— C— CH, 'nin sentetik e§degeridir 

Etil asetoasetat anvonu 

mr 

Asetoasetik ester sentezleri, halo esterler ve haloketonlar kullanilarak da yapilabilir. 
a-Halo esterlerin kullanilmasi y-keto asitlerin eldesinde elveri§li bir sentez saglar. 

Na^ 
^ 

I I C,H,ONa I' " " BrCH,C— OC,H« 

CH,C— CH 2 — C— OC 2 H 5 —^ ► CH,C— CH— C— OCJHj l ~-^+ 

O O 



(DseyrellikNaOH " " isi 

C H 3 C-CH-C-OC 2 H ? -JJ ► CH,C-CH-C-OH -^+ 



CH,C— QCJEL CH 2 C— OH 



O O 

? ? 

CH ? C— CH 2 CH,— C— OH 
4-Oksopentanoik asit 



Asetoasetik ester sentezinde a-halo ketonlann kullanilmasi y-diketonlann eldesi igin ge- 
nel bir yontem saglar: 



o Na+ o 







99 



CH,C— CH— C — OC,H 5 



BrCH,CR 
() 



O 



^„ .* (DseyreltikNaOH 
> CH 3 C— CH— C— OC 2 H 5 ► 



(2) H,0 + 



CH, 

m 

c=o 

R 

o 



CH,C— CH— C— OH 



O 



O 



() 



\ 



1SI 



-CO, 



CH, 

C=() 



P CH 3 C— CH 2 CH Z — C — K 
Birr- diketon 



R 

Asetoasetik esterden elde edilen anyonlar, acil kloriir veya acil anhidritlerle etkile§- 
tirildiklerinde bir acilleme gercekle§ir. Agilleme tepkimeleri etanol icerisinde yapilamaz, 
ciinku her iki acilleme reaktifi de alkollerle etkile§ir. Agilleme tepkimeleri DMF ve 
DMSO gibi aprotik cozuculerle (Altbolum 6.14C) yapilmalidir. (Eger tepkime etanol 
i9erisinde yapdsaydi, ornegin sodyum etoksit kullanilsaydi, a^il kloriir hizli bir §ekilde 
etil esterlere dbniisecek ve etoksit iyonlan notiirlesecekti.) Aprotik crJzucLiler icerisin- 
de enolat anyonunu olu§turmak igin sodyum hidrur kullamlabilir. 



O 



O 



CH 3 



C— CH 2 — C— OC 2 H 5 



Na + 
O O 



Na f H 



aprotik yoziicii 
(~H 2 ) 



() 



o 



o 



CH 



C— CH— C— OC 2 H 5 



RCCI 



(-NaCl) 



+ CH 3 — C— CH— C— OC 2 H, 



C=() 



(pseyrellikJNaOH 
(2) HX>^ 



o 



o 



C=() 



R 



CH S — C— CH— C— OH 



1SI 



O 



<) 



-CO, 



> CH,— C— CH 2 — C— R 
Bir p -diketon 



R 



/3-Dikarbonil bilesjklerinin elde edilmesinde Claissen kondensasyonu disjnda 
kullamlabilen ba§ka bir yontem de asetoasetik esterlerin acjllenmesi n i, bunu izle- 
yen hidroliz ve dekarboksilasyon tepkimelerini icerir. 



Asetoasetik ester, alkilleme tepkimelerine benzer bir §ekilde fenillenmez, cunku bromo- 
benzen S N 2 tepkimesine [Altbolum 6.15A ve Problem 19.9(c)] uygun degildir. Bunun- 
la beraber, eger asetoasetik ester, bromobenzen ve iki e§deger mol sodyum amitle 
etkilesjirilirse fenilleme, bir benzin mekanizmasi iizerinden (Altbolum 21.11) gercekle- 
§ir. Net tepkime a§agida verilmi§tir: 



O O 



CH,CCH,COC,R 4- CJLBr + 2 NaNH, 



sivi NH, 



6"5 



o o 



> CH 3 CCHCOC 2 H 5 



QH 5 



o o 

li II 

Malonik esterler \ROCCH 7 COR/ de benzer yontemlerle fenillenebilirler. 



Asetoasetik ester sentezinin diger bir §ekli, sivi amonyak icerisinde potasyum amit 
gibi cok kuvvetli bir baz kullantlarak bir asetoasetik esterin rezonans kararli dianyonu- 
na d6nii§turulmesini icerir. 



O'- 



er- 



CH,— C— CH 



C— OC,H, ^-* 



sivi NH 



^^ 



4°' 

Til 



.-.' ^/ 



113".. 



: CHr— C — CH — C — OC,H, 



2K 



-i- 



i 



O: 



CH 



:0:~ 

I I - 

C— CH=C— OC,H s 



2K 



-f 



i 

vb. 

Bu dianyon, bir mol birincil (veya metil) halojeniirle etkile§tirildiginde i$ tarafta bulu- 
nan karbondan daha cok ucta bulunan karbonda alkillenme gerceklesjn Bu alkilleme 
tepkimesinin bu §ekilde ybnlenmesi, uctaki karbonyonun daha kuvvetli bazik (ve dola- 
yisiyla daha fazla nukleofilik) dzellik gostermesinden kaynaklanir. Bu karbanyon daha 
baziktir, giinku sadece biti§ik bir karbonil grubu tarafindan kararli kilinir. Monoalkille- 
me meydana geldikten sonra anyon, amonyum kloriir ilavesiyle proton 1 an abilir. 



2K 



O 



O 



CH 



C— CH— C— OC 2 H 5 



R— X 



sivi NH 
(-KX) 



3 



0*0 



o 



R— CH 2 — C— CH— C— OC 2 H 5 



\ H .ci 







+ R— CH,— C— CH— C— OC 2 H 5 



H 



Dietil malonat ile iireden ba§layarak ve diger gerekli reaktifleri kullanarak veronal 
ve sekonal sentezini tasarlayiniz. 



Problem 19.25 



19.25 





II 

COEt 

/ 

CH, 
COEt 



j 



(l)NaOC 2 H 5 
(2)CHjCH 2 Br 



n o 

il (I 

COEt CHX'H, COEt 

_ l (l)(CH 3 ),COK J 2 \ / 

COEt • CH,CH 2 x C0Et 

I * II 



# * 



H.NCNH-, 



CH^CH^ 



> 



NaOEt CH CH ■ 




O H 

Veronal 




I! 

COEt 





I 



/ 



(l)NaOC 2 H 5 



COEt 
____^__i> ' (1) (CH 3 ) 3 COK 

C H 2 (2)CrWCH IcHBr > CH 3 (CH 2 ),Cr-HCH (2)CH,=CHCH,Br 

" CH, COEt 



■> 



COEt 

ft 





I 



CH-, 



3 II 





O 

11 

CH^CHCH^ COEt 

C 

CH,(CHOXH / X COEt 

- -1 || 

CH, 



O 

II 
H,NCNH, 



NaOEt 



> 



CHf=CHCH, 



CH 3 (CH,) 2 CH 




CH 3 



Seconal 



19.26 Verilen bile§ikierden ba§layarak ve gerekli olan diger reaktifleri kullanarak a§a- 
gida sentezlerin btitiin basamaklanni gosteriniz. Bir onceki basamakta yazdigi- 
niz basamaklan sonraki problemde tekrarlamayiniz, kaldigimz yerden diger 
basamagi tamamlayiniz. 



O 



O O 



(a) CH£H,CH 2 COC 2 H 5 ► CH 3 CH,CH,CCHCOC 2 H 5 



CH, 



GH 3 



o 

II 

(b) CH,CHXH,COC,H, 

o 



o 

*• CH 3 CH,CH,CCH 2 CH 2 CH, 
CH, 



(c) C 6 H s CH 2 COC 2 H 5 — ► C 6 H 5 CHC0 2 H 

O O 

II II 

(d) CH 3 CH 2 CH 2 COC 2 H, ► CHjCHXHCOCH, 

C— COC ? H 



O 



O 



O O 



(e) CH 3 CH 2 CH 2 COC 2 H, — ► CH 3 CH 2 CH 2 C— COC 2 H 5 

O O 

II II 

(f ) C 5 H 5 CH 2 COC 2 H, — ► C fi H 5 CHCOC 2 H, 

CH 



O 



O 



O 



(g) 





o 

II 

CCH 



O 



(h) 





CCH 



O 



(0 




O 



COC 2 H 5 




CH^CJbi^ 



ft 

II II (l)NaOEt PlJ ru ru L r u 

19.26 (a) CH 3 CH 2 CH 2 C-CH-COC 2 H 5 < (2)H ^ CH,CH 2 CH 2 COC 2 H 5 

CH, 






CH 



3 



O 

II heat II H 

(b) CH 3 CH 2 CH 2 CCH 2 CH 2 CH 2 <-^- CH,CH 2 CH 2 C-CH-COH 



O 



• 



CH, 

<1)0H\ H,0,heat , _, t 

<- — product or (a) 

(2>Il 3 cr 



• 



T* heat H * C \ / C ° lU (l)OH'. H,0,heat 

(OC 6 H 5 dHC0 2 H ^ r % m 

H 5 C 6 C0 2 H 

I-LC COX.H, CO,C\H 5 

3 \ / - 2 5 (IjNaOCH, / " 

o 

1 . II 

(nCH.OCOC^NaOC^ pj^ 

(2)H,0 + 6 - * 

II ( 1 ) C,H ,OC-COC 2 H v NaOC 2 H 5 H 

(d> CH 3 CH,CHCOC 2 H 5 < (2) H ~ Q + — CH 3 CH 2 CH 2 COC 2 H 5 



C-COC.H, 

II II " * 

o o 



o 



(e) CH 3 CH 2 CH 2 C— COC 2 H 5 < 



HA 



O O 

II 



C 2 H 5 OH 



CH,CHXH 7 C— COH 



l y 



O 



< 



heat 



CO, 



CH 3 CH,CHCOH 

C— COH 

II II 
O 



(l)0ir,II 2 0, heat 
(2) H 3 + 



product of (d) 



O 



O 





II 



(f) C 6 H 5 CHCOC 2 H 5 < (2) + : 



(l)HCOC 2 H 3 ,NaOC 2 H 5 



(g) 



(h) 





II 
QH-CH^COCH, 



CM 



O 






II 
ecu 



< 



3 



Ch/c'CI 

(R.N) 




H-N 



< 




H>H,0 





< 



cm 



(CH0,COK 



product of (g) 



(i) 




LH 7 CH 3 



heat 

-co, 





CH 2 CH 3 
CO,H < 



<l)OH".H,0. heat 



(2) H 3 + 



CH 2 CH 3 

CO,C 2 H 5 







< 



CH ? CH 2 Br 
NaOQH 5 





H 
COC\H, 



19.27 Asetoasetik ester ve gerekli olan diger reaktiflerden ba§Iayarak a§agidaki bile 
§ikleri sentezleyiniz. 

(a) te/'-Butil metil keton (d) 4-Hidroksipentanoik asit 

(b) 2-Heksanon (e) 2-Etil-1.3-biitandiol 

(c) 2.5-Heksandion (0 l-Fenil-l,3-biitandiol 



CH 3 CH, pB CH, 

19.27 (a) CH 3 C-C-CH 3 <^r CH 3 C-C-CH 2 Br <— - CH 3 C-C-CH,OH 



CH 3 CH 3 CH 3 

/~~\ CH, O CH, 

< (2)H,0* CH 3 _ L_ f^W* "* fiX CH3C \ "V* 1 * 

CH, CH, 



CH,I II . CH,I II II 

« KOCtCH,), CH 3 C-CH-C0 2 C 2 H 5 <^^ CH,CCH : COC 2 H, 

CH, 



n heat i I Jl) OH, H,0, heat 
(b) CH 3 &H,CH 2 CH 2 CH 3 «|| CH 3 C-CH-COH «— — 

CH, 



CH 3 







O O 

1 1 II 



I (i)NdOC,H 5 mrrurnru 

fa 
CH 3 

H M heat I I , (l)OH',H 2 Q,heai 
(c) CH^CHXH.CCH, <^ CH 3 t-CH-COH ^^^^ 

C=0 
CH 3 

cJ-CH-IW < ^± - CH 3 L JoC 2 H 5 



(2)CH ? COCH 2 Br 



|»2 

CH, 



OH O 

(d) CH 3 CHCH 2 CH 2 C0 2 H <* — CH,CCH 2 CH 2 COH <^ 

00 

CHX-CH-COH < -^ CH 3 C-CH-COC 2 H 5 

(2>H,O r 



CH, ' fH, 

C0 2 H ■ Jj^Qft 

00 

(2)BiCH 2 C0 2 C 2 H, 3 2 2 3 



OH 

I mLiAM, II J I (l)NaOCH^ 

(e) CH 3 CHCHCH 2 OH < Q , CH 3 CCH^OC 2 H 5 < (2)CH?CH:Br 



C 2 H 5 C 2 H 5 




II II 
CH 3 CCH,COC\H^ 



OH OH O 

I 1 NaBR II II „. m compare 

(f) CH 3 CHCH 2 CHC 6 H 5 < L CH 3 CCH 2 CC 6 H 5 «— Pro 4 m 19J3 

19.28 Afagidaki bile§iklerin her birini dietil malonat ve diger gerekli maddeleri kulla 
narak sentezleyiniz. 

(a) 2-Metilbiitanoik asit (d) HOCH 2 CH 2 CH 2 CH 2 OH 

(b) 4-Metil-l-pentanol 

(c) CH 3 CH 2 CHCH 2 OH 

CH.OH 



heat C H 3 CH 2 \ / C0 2 H (1) OH", H,0. heat 
19.28 (a) CH 3 CH 2 CHC0 2 H <^ \' < (2) H<(J " 

CH 3 " Cfff X C0 2 H 

CH.CH, CO ; C !Hj CHiCH ,_ c(t C °' C ' H ' 

/ \ (2)CH,I f - \ 

CH, X CO,C,H 5 C0 2 C,H 5 

CO,C,H, 

< (1)Na0C ^ H,/ " " ' 
( 2,C Hj CH 2 B r - V 



I'vr :aiu 

m CH 3 CHCH,CH 2 CH 2 OH <| 2)HiQ - 4 CH 3 CHCH 2 CH 2 C0 2 H 

CH 3 3 CH 3 

[from Problem 19.16(c)] 



(DUAIH4 / " 

(c) CH 3 CH 2 CHCH 2 OH < (2)H p+ CH 3 CH-QH 

CH,OH C0 2 C 2 H 5 

[from (a) above] 

^(DLiAlH, heat 

W C,H 3 0,C 

\ HC1 \ 

CHCH,CO,H <— CHCH,CO,C,H 3 

1 2 j. heat / - - - J 

H0 2 C C 2 H 5 2 C 

C,H 3 0,C 
< — - CH, + NaOC,H s + BrCH^CCH, 

QH 5 0, c 

£ J *• 

19.29 Siklobiitankarboksilik asitin sentezi Altboliim 19.4'te verilmi§tir. Bu sentez 1883 
yilinda ilk defa William Perkin, Jr. tarafindan yapilmi§tir ve alti karbon atomlu 
halkadan daha ku^uk halkali bir organik bile§igin ilk sentezini gosterir. (O za- 



manlar bu tur maddelerin 90k kararsiz oldugu ve sentezlenemeyecegi dusunuliir- 

dli.) 1 883 yilinin ba§lannda Perkin, asetoasetik esterin 1,3-dibromopropan ile tep- 

kimesi sonucu siklobutan tiirevini yanh§hkla olu§turdugunu yaymladi. Perkin' in 

ger9ekle§tigini du§iindiigu tepkime a§agida verilmi§tir. 

O 

o o " 

Y V ch 2 ccr 

II II C,H s ONa / N / 3 

BrCH,CH,CH 2 Br + CH,CCH,COC,H, j3 ^ ► H,C C 

2 2 2 32 25 2 v^ • v 

CH 2 COC 2 H 5 

O 

Perk in 'in UriinunUn molekiil formulu bundan sonraki tepkimedeki Uruniin formu- 
liine uymaktadir. Bu iiriinun bazik hidrolizi ve bunu izleyen asitlendirme 90k gCi- 
zel asit kristalleri olu§turmu§tiir (molekiil formulu de du§unuldiigu gibidir). Ancak 
asit usiya kar§i oldukca kararlidir ve dekarboksilasyona ugramaz. Perkin daha son- 
ra olu§an esterin ve asidin alti uyeli halka oldugunu bulmusjur (be§ karbon ato- 
mu ve bir oksijen atomu iceren). Asetoasetik esterden elde edilen enolat 
iyonundaki yiik dagilimini du§iinerek Perkin'in sentezledigi ester ve asidin yapi- 
sini bulunuz. 



19.29 The following reaction took place: 



CH 3 




CH 3 CCH 2 COC 2 ir 5 + BrCH 2 CH 2 CH 2 Br B& > BrCH 2 CH 2 CH 2 CH 



(Wo 

/ 



\ 
COC 2 H 5 





CH 



CH, H n 3 

v „ o 



c — o 



NaOC 2 H^ « ,C-cf CH^Br > C 2 H 5 OC-C CH 2 

(-HOC 2 H 5 ) - " N CH ,-CH, " CH 2 -CH 2 



Perkin's ester 






CH, 

\ 3 

(n0tf ; H -°- heat > H0 2 C-/ >H, 

<2)H,0 + 2 \ / ~ 

CH— CH, 

am *•*> 

Perkin's acid 



19.30 (a) 1884 yilinda Perkin, siklopropankarboksilik asiti sodyomalonik ester ve 1,2- 
dibromoetandan ba§anh bir sentezie elde etti. Bu sentezde oIu§an tepkimeleri ya- 
ziniz (b) 1885 yilinda Perkin be§ Ciyeli D ve E karboksil bile§iklerini a§agidaki 
yolla sentezledi; 



2Na + :CH(C0 2 CH 5 ) 2 + BrCH 2 CH 2 CH 2 Br ► A (C l7 H 28 8 ) 



2 CHXTNa* Br, 



B (C l7 H, 6 8 ) 



(I)OH-/H,0 



(2) a,0 4 



2 ► C (C„H l0 O s ) 



1SI 



^D(C 7 H 1() O 4 ) + E(C 7 H 10 O 4 ) 



D ve E diastereomerierdir; D, enantiyomerlerine aynlabilir, E ise aynlamaz. A-E 
bile§iklerinin yapilan nasildir? (c) Perkin on yil sonra 1 ,4-dibromobiitan sentez- 
ledi ve bu bilesjgi daha sonra dietilmalonatta etkile§tirerek siklopentankarboksi- 
lik asiti hazirladi. 01u§an tepkimeleri gosteriniz. 



COX.H, 
1 



19.30 (a) BrCH 2 CH 2 Br + CH 2 + NaOC 2 H 5 

CO,C,H 5 



C0 2 C 2 H 5 
BrC'H^CHf-CH 
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(CH,)»COK 






C0 2 C 2 H 5 



(-(CH,)*COH) 



BrCH,CHf 

— — 



H,C 



H,C 



:.c 
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C0 2 C 2 H 5 1 1 j qh -.Hp.heat 



C0 2 C 2 H 5 



mM0 

(3) heat.~C0 2 



> 



CO ? C,H, 
CO,C 2 H 5 J 




CO,H 



(b) 



2 mtmm£M% + BrCH 2 CH 2 CH 2 Br 



C 2 H 5 2 C 
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mt ** *■* 



H-CCH,CH 2 CH 2 C— LI 



C,H,0,C 

m ^* •■ 
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A 



CG 2 C 2 H 5 



> 



NaOGH, 



Br, 



> 



C,H 5 2 C C0 2 C 2 H 5 

H-CCH 2 CH 2 CH : C -Br 

C\H 5 ? C 7 C0 2 C 2 H 5 



NaOGH, 
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C0 2 C,H 5 




0,C,H 



2^-2**5 



C0,C 7 H 



2^2* x 5 



B 



CO,H 



(DoH\ao 

(2) H.CT 
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CO,H 



hear 



CO,H 



>2CO> 




V. 



0,H 



CO,H HO,C 




Y 



Racemic form 




HO.C 



CO,H 



E 



Meso compound 



(c) BrCH,CH 2 CH 2 CH 2 Br 



NaCH(CO,C 2 H 5 ) 2 



• 



KOC(CH 3 ) 



> 




C0 2 C 2 H 5 



/ 
> BrCH,CUCHXH,CH 

-. - * " \ 



COX,H 



_ 



C0 7 C,H 



(l)OH-,H,0 



5> 



C0 2 C 2 H 5 



(2)H 3 + 

(3) heat, -C0 2 




CO.H 



19.31 A§agidaki iirunleri olu§turan tepkimelerin mekanizmalarini yaziniz. 

o 



NaOCH,CH, " 

(a) C 6 H 5 CH = CHCOC 2 H 5 + CH 2 (COC 2 H 5 ) 2 ^-^C 6 H 5 CH — CH 2 COC,H 



2 iX 5 



C ? H,0 



CH 
/ \ 

c c 



o o 



o 



o 



(b) CH 7 =CHCOCH 



CH,NH, 



► CH,N(CH,CH 7 COCH,) 



2 ^"2 



3'2 




OC 2 H, 



O 



COCH 



CH, O 



CH, O 



(c) CH 



.* 



C,H<0 



C — CH,COC,H 5 , ;' m ► CH,C=CHCOC,H, + 

- a (-C,H 5 OH) J - ? 

CH(C0 2 C 2 H 5 ) 2 



•CHTCCUyEL) 



2^-2* 4 5'2 



19.31 (a) CH,(CO,C,H s ), + "OC ? H 5 



— — ^— — 



1CH(C0,C,H,), + C,H,OH 



- J 

C 6 H 5 CH ='CH-COC 2 H 3 + 1CH(C0 2 C 2 H 3 ) 2 SJt* C 6 H 5 CHCH -COC,H 5 




m 



CH(CO,C 2 H 5 ), 




<**-> C,H<CHCH,-COC\H, 



6"5 



I 



CH(CO,C,H 5 ) 2 



» < 










(b) CH 3 NH 2 + CHf='CH-COCH 3 Spl CH 3 -N + -€H 2 -CH-COCH ? < 

H 



II 



O 
II 

CH^CH-COCH, 



CH 3 N -CH 2 —CH 2 -COCH 3 

H 

COXH 



± CH 3 N(CH 2 CH 2 CO,CH 3 ) 2 



. /: *~* 



CH 2 — CH ^o-CH 



CH~CH 2 w 



Dieckmann 
3 condensatio 



COX'H, 



(several steps) 



% CH — N 




CH 3 O 

(c) CH 3 -C-CH r I^OC 2 H 5 + 



CH 



OC 2 H 5 < 



3> 



CH 



^ 



3 







CH-COC 2 H 5 



CH(CO-,C,H 5 ), 



CH(C0 2 C 2 H 5 ) 2 
t C 2 H 5 OH 



CH 



p- 







CH 



3 



II 



I 



CH-COC,H,<=^ CH 3 — £=CH-COC 2 H 5 + :CH(C0 2 C 2 H 5 ) 2 



CH(CO,C 2 H 5 ) 2 



The Michael reaction is reversible, and the reaction just given is an example of a reverse 
Michael reaction. 



19.32 Knoevenagel kondensasyonunda aktif hidrojen bilesjkleri /3-keto ester veya j8 
diketondur. Bu kondensasyon tepkimesi bir molekiil aldehit veya keton, iki mo 
lektil aktif metilen bilesjgi kullamlarak yapihr. Ornegin, 



R 



\ 



/ 
R' 



C=0 + CH ? (COCH0 



baz 



/ 



.CH(COOHL), 



3'2 



3'2 



>R— C 

|\ 
^, CH(COCH 3 ) 



Bu Qrunierin olu§umunu aciklayan mantikh bir mekanizma oneriniz. 



19.32 Two reactions take place. The first is a normal Knoevenagel condensation. 



base 



R-C=0 + CH,fCOCH 3 ), 

| 2-3. _ Hi0 

R' 



R-€=C 

! 

R' 



\ 



B 

CCH 







CH 



Then the ex, /j-nnsatuiated diketone reacts with a second mole of the 
compound in a Michael addition- 



active methylene 



O 
II 

CCH, 
/ 3 
R-C=C 
I \ 
R' CCH 3 





+ CH-,(C0CH,) 7 



3'2 



R CH(COCH 3 ) 2 
base ^v/ 

R' CH(COCH 3 ), 



19.33 Timin bir heterosiklik bazdir ve DNA'nin yapisinda bulunur. (Bolum giri§ine ba 

kiniz). Etil propanoat ve gerekli bir ba§ka Teaktiften basjayarak timini nasil sen 

tezleyebileceginizi gasteriniz. 

O 




cT^ 







19.33 CH,CH 2 COC 2 H 5 



O 

HA T -<>NH, 



NaOQHU 



> 



H 



Tm • 

limn 



O 

HCOGH, 

— # 

NaOGH s 



> 



cxp 



®& 



o 



CH,CHCOG>H 5 
C=0 



H 



/^\^,^ 



HN' ^C 

I II 

i 

H 



CH 



-> thymine 



. 



19.34 Krai ice annin salgilami§ oldugu sivi, "kralice ozii" olarak bi linen onemli bir mad- 
de igerir. Qok az miktarda kralice ozii i§$i anlara aktanldiginda onlann yumur- 
taliklannin geli§mesini onleyerek yeni kralicelerin olu§masini engeller. Krali9e 
ozii C| H| 6 O 3 molekiil formuliine sahip bir karboksilik asittir ve a§agidaki yolla 
sentezlenir. 

(I) CH 3 MgI HA,isi (1) O, 

Sikloheptanon 2 H - » A (C 8 H l6 0) * B (QH 14 ) 



(2) Zn.HOAc 



CH-.(CO-»H)- , ,. 

C (C 8 H l4 02) ^ rid|n " " > kralice ozii (C,oH, 6 Ob) 



Kralice oziiniin katalitik hidrojenlenmesi sonucu D bile§igi olu§ur. Bunun sod 
yum hidroksit icerisindeki iyot ile etkile§tirilmesi ve ardindan asitlendirilmesiy 
le dikarboksilik asit E olu§ur, yani; 

H 2 ,„ „ ^ (l)suluNaOH i^erisindeL ,_ __ rtV 

Kralice ozii -^-* D (C 10 H 18 O 3 ) ^tttw, "HE (C 9 H I6 4 ) 



Pd 



(2) H 3 0* 



Kralige ozii ve A-E bile§ikleri i9in yapilar oneriniz. 



19.34 




H,C 



(l)CH 3 Mgl 
(2)NH 4 + 




(DO, 



(2) Zru HOAc 





II CHn(CaH), || 

CH 3 C(CH,) 5 CHO — "". " "> CH 3 C(CH,) 5 CH=CHCO,H 



pyridine 



Queen substance 



H, 



Pd 



> CH 3 C(CH 2 ) 7 C0 2 H 



(l)WNaOH 
(2) H,Cf 



> H0 2 C(CH 2 ) ? C0 2 H 
E 



19.35 Linalool kokulu bir maddedir ve 90k sayida degi§ik tur bitkiden izole edilebilir, 
formulii 3,7-dimetil-l,6-oktadien-3-oldur. Linalool parfiim yapimmda kullanilir 
ve a§agidaki yolla sentezlenebilir. 



CH 2 =C— CH=€H* + HBr ► F (C,H Br) sodyoasctoasetik 



'5**9 



ester 



CH 



G (C n H 18 3 ) n)seyrdtikNaOH ^ H ( C}t H 14 0) 



(2) H,0\(3) isi 



(1) LiC=CH 

(2) H,0 + 

I (C I0 H l6 O) 



H, 



Lindlar 
katalizorii 



> linalool 



Olu§an tepkimeleri gosteriniz. (Ipucu: F bile§igi ilk basamakta olusabilecek iiriin- 
ler iginde daha kararh olan izomerdir.) 



19.35 CH— C-CH=CH a + HBr 

- I 

CH 3 





> CH 3 C=CHCH,Br 



CCH 3 
Na + ":CH 



F CH : 



CH,C=CHCH,CHCCH, 
3 I " I 



(1) dil. NaOII 



CH 3 



C0 2 C 2 H s 



(2)H,0\ (3) heat 



> 




CH 3 C =CHCH 2 CH,CCH 3 
CH 3 



G 



H 



fl) LiC=CH 



(2) H 3 



> 



CH,C=CHCH, 
3 I 



OH 
,CH ? CC=CH 



H, 



CH- 



Lindlar's 
catalyst 



> linalool 



19.36 J bile§igi, iki tane dort uyeli halkasi olan bir bile§iktir ve a§agidaki yolla sentez 
lenmi§tir. I9erilen basamaklan gosteriniz. 



NaCH(C0 2 C 2 H 5 ) 2 + BrCH 2 CH 2 CH 2 Br 



(C 10 H 17 BrO 4 ) 



NaOC 2 H<; 



n „ n (I) LiAlH 4 r tj n HBr 

L l0 rl| 6 U4 ,, — ► L, 6 H|2U 2 



(2) H 2 



■► QHioBn 



CH 2 (C0 2 C 2 H5)2 
2 NaOC 2 Hs ' 



C13H20O4 



(1) 0H-,H-O 

(2) HX> ' 



C 9 H 12 4 



1S1 



J (C K H 12 2 ) + C0 2 



19.36 




NaOCH, 



2**5 



o 

II 

CH.OC CM, 

C CH, 
/ \ / ~ 
C,H 5 OC CH, 



O 



CHcOC CH, 

CH CH, 
C,H s OC H,C 



Br 

(C 10 H 17 BrO 4 ) 



(1)UA1H 4 
(2) HiO 



> 




o 

(Cu,H 16 4 ) 



CH,OH 



HBr 



CH,OH 



(C ft H,,0,) 




CH,Br 



CH,Br 



H 2 (CaC 2 H 5 ) 2 
2 NaOQH, 



> 




(C 6 H l0 Br 2 ) 



CO,C,H 5 



C0 2 C,H 5 



(C |3 H, O 4 ) 



(I)OH', H 2 
(2) H,0 + 



-tj^" 




CCLH . 

2 heat 



> 



CCMI 



(C 9 H l2 4 ) 




CO,H 



+ CO 



(C 8 H )2 2 ) 



19.37 Bir aldehit veya bir keton, etil a-kloroasetat ile sodyum etoksit varligmda kon- 
densele§tiginde, Urtin a,/3-epoksi esterdir ve glisidik ester olarak adlandinhr. Bu 
sentez Darzen kondensasyonu olarak bilinir. 



R' 

\ 



R 



R' 



C=0 + C1CH 2 C0 2 C 2 H 5 c 2 H ^ 0Na » r— c CHCO-AH, 4- NaCl + C 2 H 5 OH 



O 
Bir gilisidik ester 



(a) Darzen kondensasyonu icin uygun bir mekanizma yaziniz. (b) Epoksi esterin 
hidrolizi sonucu epoksi asit olu§ur, daha sonra piridin ile lsitildiginda bir aldehit 
verir. Burada ne olmaktadir? 



R' 



R— C 



R f O 



O 



CHCO.H C?H5N ► R— CH— CH 4- C0 2 



1S1 



(c) /3-iyononla basjayarak (Problem 17.13) a§agidaki aldehiti nasil sentezleyebi 
lecegini gosteriniz. (Bu aldehit A vitamininin endiistriyel sentezinde bir ara uriin 
dur.) 




19.37 (a) C1CH 2 C0 2 C\H 5 + C 2 H 5 0" ^=> C1-€HC0 2 C 2 H 5 + C 2 H 5 OH 






R- 



R' 

I 

C 

II 

O 



+ 



CI 

- 1 

: CHC0 7 C,H 5 



<r 



-*> 



" R* Clj 

R-C-< 1, HC0 2 C 2 H 5 



I 
L 



-J 



R' 

r-c:-chco,c,h 5 

\ / - - 



<b) Decarboxylation of the cpoxy acid gives an enol anion which, on protonation. gives 
an aldehyde. 



R' 
R-C— CH 




C-^-H 




R' 



+ CH S N i 



-ca 



> R-C 



C 5 H 5 NH 




CH 
0.) 



R' 
I 
R-CH— CH 







(c) 




[V-Ionone 



cicftcadH, 



NaOQH s 




€&£JL 

ik M •/ 



(2) H,0 + 




CO,H 



C,H s N,heai 



-ca 



> 




+ C 5 H 5 NH 




19.38 Perkin kondensasyonu bir aldol tiirii kondensasyondur. Bu tepkimede bir aroma- 
tik aldehit (ArCHO) bir karboksilik anhidritle (RCH 2 CO) 2 tepkimeye girer ve 
bir a,/3-doymamis. asit (ArCH=CRC0 2 H) verir. Katalizor olaTak karboksilik asi- 
din potasyum tuzu (RCH 2 C0 2 K) kuilanihr. (a) Benzaldehit, propiyonik anhidrit 
ile potasyum propanoat varhginda tepkimeye girdiginde olu§an Perkin konden- 
sasyonunu gosteriniz. (b) /?-Klorosinamik asidi (/?-ClC 6 H 4 CH=CHC0 2 H) Per- 
kin kondensasyon tepkimesiyle nasil elde edersiniz? 



19.38 (a) 




CH 3 CH 2 C 







CH,CH,CO,K 



> 



CH 3 CH 2 c( 




CH 



CH=C-CO,H 



O 



+ 



CH 3 CH 2 C0 2 H 



(b) CI 




CHX 



C-0 + 



p 

\ CH^C0 2 K 







> CI 



CH 3<V 




CH=CHC0 7 H 



O 



+ 
CH 3 CO,H 



19,39 (+)-Fenkon bir terpenoittir ve rezene (padi§ah otu) yagmdan izole edilir. (±)Fen- 
kon a§agidaki yolla sentezlenmi§tir. Yazilmayan ara Qriin ve reaktifleri yaziniz. 

C0 2 CH 3 




CH, = CH— CH=CH ? + (a) 




(1) (b) 

(2) (c) 




C0 7 CH 



(d) 



C0 7 CH, * te) ve (f ) kan§imi 






CO,CH 3 
CO,H 




(i) 




CO.CH 



^ 




O 



C0 2 CH ? 



^ 



O 



(m) 



CH 7 C0 7 CH ? 



CH 3 
19.39 (a) CH^C-C0 2 CH3 



(c) CH,OH, H + 



(e) and (0 




,C0 2 CH 3 
C0 2 CH 3 



(g) 
(i) 



OH", HA then H,0' f 
CH 3 OH, H + 
C0 2 CH 3 



(k) 




CHCO.CH, 



(m) CH 3 ONa, then H 



(j) 




CO.CH 



CH 2 C0 2 CH 3 



H,0 + (1) 

— ► (k) -^ 

ISl v J 



OH 




(±)-Fenkon 



» 



(b) KMn0 4 , OH~, then H 3 + 
(d) CH 3 ONa, then H + 

C0 2 CH 3 



and 



CH,0,C 



3^2 




(h) heat (-C0 2 ) 

( j ) BrCH 2 C0 2 CH 3 , Zn, then H 3 



f 



(I) H v Pt 



(n) 2 NaNH, + 2 CH 3 l 



19.40 A§agida formiilu verilen agn kesici madde olan Darvonun sentezini etil fenil ke- 
tondan cikarak tasarlayiniz. 





CH, 



CH 2 — C— CH— CH 2 — N(CH 3 ) 2 
O— C— CH 2 — CH 3 



O 
Darvon 



19.40 




CH, 
C-CH, + HCHO + 



_ „ Mannich reaction . 
HN(CHJ, > 



O 



(-H,0) 




C-CH-CH 7 -N(CHJ, 

II 





(DC 6 H g CH : MgB 
(2) H 3 CT 



(CH,CH,CO),0 
— > 



OVCH,- 





I 3 

CH-C-CH-CH r N(CH 3 )-, 



OH 






Darvon 



C-CH-CH-N(CH 3 ) 2 
0-C-CH 2 -CH 3 



19.41 Asetilasetonun (2,4-pentandion) a^agida verilen farkli ^ozeltiler i^erisindeki enol 
miktarlarimn degi§imini acjklayiniz. 



/"I *" •• •• 

l^OZUCU 


%Enol 


H 2 


15 


CH 3 CN 


58 


^6^14 


92 


gaz fazi 


92 



19.41 In a polar solvent, such as water, the keto form is stabilized by solvation. When the in- 
teraction with the solvent becomes minimal, the enol form achieves stability by internal 
hvdroeen bonding. 



19.42 Dietil siiksinata Dieckmann kondensasyonu uygulandigmda elde edilen tirUniin 
molekiil formiilu C 12 H 16 6 , dir. Bu bile§igin yapisini bulunuz. 



19 42 Intramolecular eyelization (which would give a product of formula C 6 H s O :> ) is not 
favored because of ring strain. The formula of the product actually obtained suggests a 
l : I intermolecular reaction: 



O O 

2 C 2 H 5 OCCH 2 CH 2 COC 2 H 5 



NaOQHj 



H,C 



OCA | 
d-0 x COC 2 H 5 



jcm .ci i, 

C\rLOC ^ ^C 







NaOCH s 



> 



C,HX>OC 



Z"5 




COOC,H, 



IT J 



19.43 Etil krotonat, CH 3 CH=CHCOOC 2 H 5 , dietil oksalatla, C 2 H 5 OOCCOOC 2 H 5 , tep 
kimeye girdiginde Claisen turti bir kondensasyon tiriinu verir. 

o o o 



C 2 H 5 OC— CCH 2 CH=CHCOC 2 H 5 
Bu bile§igin olu§masini gosteren ayrintih mekanizmayi yaziniz. 



19,43 A gamma hydrogen is abstracted by base (as is an alpha hydrogen in the usttal Claisen) 
to cive a resonance-stabilized species: 



v^. 



:CH-CH=CH-C 



a 



o 



\ 



CrL=CH-CH=C 



• % 

'o: 
/ • 



\ 



OC.H 



2**5 



OC 2 H 3 



Ethyl ciotonate differs from ethyl acetate by - CH=CH-, a vinyl group. The transmis- 
sion of the stabilizing effect of the -COOC 2 H 5 group is an example ot the principle ot 
vinylogy. 

19.44 A§agidaki diketonun bir kondensasyon tepkimesiyle nasil elde edilecegini gos- 
teriniz. 




19.44 The synthesis actually involves two sequential Claisen condensations, with ethyl acetate 
serving as the source of the carbaniouic species. 




OC 2 H 5 
OC 2 H, 



NaH w 
+ CH 3 COOC 2 H 5 ► 



NaH 



3> 





CH 2 COOC,H 5 

OC 2 H 5 

not isolated 



* 19.45 (a) Oldukca simetrik yapida olan A bile§iginin yapisim bulunuz 





+ 



etanol 



* A 



A§agida A bile§igi igin secilmi§ spektrum verileri verilmi§tir. 

MS (m/z): 220 (Mt) 

IR (cm- 1 ): 2930, 2860, 1715 

*H NMR (5): 1,25 (c); 1,29 (9); 1,76 (c); 1,77 (9); 2,14 (b) ve 2,22 (ii) (sirasiy- 
la , integral oranlan 2:1:2:1:2:2) 

,3 C NMR (8): 23 (CH 2 ), 26 (CH 2 ), 27 (CH 2 ), 29 (C), 39 (CH), 41 (CH 2 ), 46 (CH 2 ) 

208 (C) 

(b) A bilesjginin olusumunu asiklayan bir mekanizma yaziniz? 



*19.45 




C 4 H 9 N 



V 




Q* 




O — H 










> 




A 



*19.46 A§agida verilen tepkimede meydana gelen B, C ve D maddelerinin yapilanni 
yaziniz. 



HO^/^^COOH 




Br, 



CHC1 



*B 



HCHO 



EtOH/HOAc igerisinde (CH 3 ) 2 NH 



_ RaneyNi/H, ^ 

>C - =^> D 



Ml 



B'nin spektrum verileri: 

MS (m/z): 314, 312, 310 (bagil bolluk 1:2:1) 

'H NMR (5): D 2 ile etkile§tirildikten sonra, yalnizca 6,80 (b) 

C \q'm veriler: 

MS (m/z): 371. 369, 367 (bagil bolluk 1 : 2 : 1) 

1H NMR (6): 2,48 (b) ve 4,99 (b): alan oram 3:1; D 2 ile etkile§tirildikten son- 
ra 5,5 ve 1 1 'deki genis, birliler yok oldu. 

D nin verileri: 

MS (m/z): 369 (M! - CH 3 ) [tris(trimetilsilil) tiirevleriyle cali§ildiginda] 

'H NMR (8): 2,16 (b) ve 7,18 (b); alan oranlan 3 : 2; D 2 ile etkile^trildikten 

sonra 5,4 ve 1 l'deki geni§ birliler kayboldu. 



*19.46 




COOH 



Mannich 
reaction 



CH 



3 




COOH 



Aminler 



Hydrogenolysis 




COOH 



OH 
D 



Problem 20.1 



Heksilamini sikloheksandan ayirmak icin seyreltik HC1, sulu NaOH ve dietit eter- 
den yararlanarak bir yontem geli§tiriz. 



20.1 Dissolve both compounds in diethyl ether and extract with aqueous HO. This procedure 
gives an ether layer that contains cyclohexane and an aqueous layer that contains 
hexylaminium chloride. Cyclohexane may then be recovered from the ether layer by 
distillation Hexylamine may be recovered from the aqueous layer by adding aqueous 
NaOH Uo convert hexylaminium chloride to the hexylamine) and then by ether extraction 
and distillation 



• 



C 6 H I2 + C 6 H I3 NH, 
(in diethyl ether) 



ether laver 



H 3 + Cf/H,Q 



■ 



aqueous layer 



(evaporate ether 
and distill) 



V 



C 6 H 13 NH 3 4 CI 



OH 



C 6 H l3 NH 2 

(extract into ether 

and distill) 



Problem 20.2 



Benzoik asit. p-kresol, anilin ve benzen iceren btr kan§imi, asitler. bazlar ve orga 
nik cozliciiler kullanarak nasil ayirirsimz? 



20.2 



We beain bv dissolving the mixture in a water-immiscible organic solvent such as CHXU 
or diethyl ether. Then, extractions with aqueous acids and bases allow us to separate the 
components. (We separate 4-methyIphenoJ (/;-cresol) from benzoic acid by taking ad- 
vantage of benzoic acid's solubility in the more weakly basic aqueous NaHC0 3 . whereas 
^-cresol requires the more strongly basic, aqueous NaOH.J 

C 6 H 3 CO,H,p-CH,C 6 H 4 OH. C 6 H 5 NH,, C 6 H 6 

(in CH,CI,) 

m. mm 



aqueous layer 






NaHCCVH 2 

CH.CU laver 

m» ■• ** 



* 



V 



CHcCO-T M 



6 4A 5 



^CH 3 C 6 H 4 OH, C 6 H 5 NH 2f C 6 H 6 



IW 



aqueous layer 



NaOH. H-,0 

mm 

CH 2 C1 2 layer 



C 6 H 5 C0 2 H 

Separate and 
recrystallize 



i 



pCHf 6 U A Na 

4 

tte# 

p-CH 3 C s H 4 OH 

Extract into 
CH 2 C1 2 and distill 



C 6 H 5 NH 2 . C 6 H 6 



aqueous layer 



H 3 OTi7H 2 
CH 2 C1 2 layer 



i 



C JLNH* CI 



6 4i 5 



3 

OH 



V 

C 6 H 6 
Isolate by 
distillation 



Problem 20.3 



it 

C 6 H 5 NH 2 

Extract into 
CH 7 C1 9 and distill 

Ftalimitin asit ozelligi gostermesinin basjica nedeni, ftalimit iyonunun rezonans ya- 
pilanna sahip olmasidir. (a) Ftalimit iyonunun rezonans yapilanni yaziniz. (b) Fta- 
limitin asitligini benzamitin asitligi ile kar§ila§tinniz. Hangisi daha giiclu asittir, 
neden? (c) Gabriel sentezinde 2. basamaktan sonra ce§itli basamaklar gosterilme- 
mi§tir. Bu basamaklar 19m kabul edilebilir mekanizmalar oneriniz. 



20.3 (a) Neglecting Kekule forms of the ring, we can write the following resonance struc- 
tures for the phthalimide anion. 




«— > 





(b) Phthalimide is more acidic than benzamide because its anion is stabilized by reso- 
nance to a greater extern" than the anion of benzamide. (Benzamide has only one carbonvl 
group attached to the nitrogen atom, and thus fewer resonance contributors are possible.) 



(c) 




NH,NH, 



- - «• 



?^NH,NH, 



NIi,NH, 






NHNTL 



-R 



*•* 



Then, 




ff 



-NHNH, 




• mm 



NHNH, 



N— R 



• » 



<: 



> 



-N-R 



** 





O 



• I • • 




C— NHNH, 



■ • 



H 



<r 



MIR 




*► 



+ NH,NH, 



N— R 




+ RNH, 



Problem 20.4 ► Gabriel sentezi ile benzilarnin elde ediniz. 



20.4 




KOH 



> 




\ . C 6 H 5 CH 2 Br 
A* K (-KBr) 



O 




CHAH, ^> C 6 H 5 CH 2 NH 2 



+ 



ethanol 
reflux 



Benzylamine 




A§agidaki arninleri indirgeyerek aminleme yontemiyle nasil sentezleyebileginizi gos 
teriniz. 

(a) CH 3 (CH 2 ) 3 CH 2 NH 2 (c) CH 3 (CH 2 ) 4 CH 2 NHC 6 H 5 

(b) C 6 H 5 CH 2 CHCH 3 (d) C 6 H 5 CH 2 N(CH 3 ) 2 

NH 2 

(Amfetamin) 

20.5 (a) CH 3 (CH 2 ) 3 CHO + NH 3 -^p> CH 3 (CH 2 ) 3 CH 2 NH 2 



Problem 20.5 



R' 



(b) C 6 H 5 CH 2 CCH 3 + NH 3 

O 



H-, 



Ni 



> C 6 H 5 CH 2 CHCH ? 



NH, 



(c) CH 3 (CH 2 ) 4 CHO + C 6 H 5 NH, " J^ > CH,(CH,) 4 CH 2 NHC 6 H, 



CH,OH 



I iBH CN 

(d) C 6 H 5 CHO + (CH 3 ) 2 NH ^„ ^ u > C 6 H 5 CH 2 N(CH 3 ) 2 



CH3OH 



tipindeki aminlerin eldesinde ketonlann indirgen aminlenmesi, alkil 



Problem 20.6 



RCHNH, 



halojeniirlerin amonyakla etkile§tirilmesinden daha iyi bir yontemdir. Neden? 



20.6 The reaction or a secondary halide with ammonia would inevitably be accompanied b\ 
considerable elimination, thus decreasing the yield. 



substitution 



R' 
RCH 



X + NH 



(excess) 



R' 
RCHNH, 



elimination 



—> alkene 



Problem 20.7 >■ Asagidaki d6nu§umleri bir amit, oksim ya da nitrillerin indirgenmesinden yararla- 

narak nasil gergekle§tirebilirsiniz? 

(a) Benzoik asit — * benziletilamin 

(b) 1-Bromopentan — ► heksilamin 

(c) Propanoik asit * tripropilamin 

(d) Butanon — * se/r-bUulamin 



20,7 (a) C 6 H,C0 2 H S ° Cli > C 6 H 5 C0C1 CH ^ NH ; > 



C 6 H 5 CONHCH 2 CII ; 



LiAlH 4 



> C 6 H 5 CH,NHCH 2 CH 3 



(b) CHXHnCH.CHXH.Br 



NaCN. 



> CH 3 CH 2 CH 2 CH 2 CH,CN 



LiAlH, 



> CH,CH,CHX'H,CHXH 7 KH 



2*^*2 



SOCU (CH,CH,CH,),NH 
(c) CH 3 CH 2 C0 2 H '-> CH,CH 7 COCl - — ■ — '—^ > 



3 



LiAlH 4 ^ 
CH 3 CH 2 CON(CH 2 CH 2 CH 3 ) 2 > N(CH 2 CH 2 CH 3 ) 3 



O 

(d) CH 3 CCH,CH 



NH,OH 



> 



NOM 

CH 3 CCH 2 CH 3 



Na/ethanol 



> CH,CHCHXH 



3 



Problem 20.8 > A§agidaki donii§iimleri, her biri icjn farkli ve en iyi yontemi kullanarak gergekle§- 

tiriniz: 



(a) CH 




>CH,0 




(d) 2 N 




CH ? — ► : N 




(b) CH 3 




> CH3O 




CHCH 



NH, 



(e) 




CH,— ► 




CH,CH 7 NH 



(c) 




CH, ► 




+ 



CH,N(CH,),C1 



20.8 (a) CH 3 





CH3O 






HNO^ 



H 2 S0 4 



> CH,0 





CH,COCl 

imr* CH 3° 



Fc 




n NH„H, 




> 



CH 3 




HCH 



NH, 



(O 




CH 



CI, 



3 hv 



> 



(excess) 



^ch 2 ci sm 



> 




+ 



CII 2 X(CHj) 3 Cl 



(d) Q 2 N 




0,N 



(l)KMn0 4 . Oil 



(2)H* 



> 0,N 





ff 



NH, 

C-Cl > QM 




SOCK 
CO,H H> 



CNH 2 ^r> 2 N 




(e) 




CH 3 + NBS 



ROOR. 



> 




CH,Br ^> 




(nLiAlH 4) EUO w 
CH CN — : — > 




CH,CH,NH, 



Onceki kisimlarda verilen amin kimyasmi gozden geciriniz ve yukanda belirtilen 
tepkimelere ornekler veriniz. 

20.9 An amine acting as a base. 



Problem 20.9 



CH 3 CH,NH 2 * H ,0 + <=^ CH 3 CH 2 NH 3 + H 2 

An amine acting as a nucleophile in an alkylation reaction. 

(CH 3 CH 2 ) 3 N /TcH 3 — 1 > (CH 3 CH 2 ) 3 NCH 3 f 

An amine acting as a nucleophile in an acylation reaction. 



* • 



(CH 3 ),NH + CH 3 C 



?S 



o 

II 



+ 



(excess) 



\ 



*> (CH 3 ) 2 NCCH, + (CH 3 ),NH 2 CI 



Cc\ 



An amino group acting as an activating group and as an ortho-para director in electrophilic 
aromatic substitution. 




Br 7 . B,0 



> 



room temp. 




NJV-Dimetilanilinin para-nitrozolanmasinin (C-nitrozolanmasi). NO iyonlannin 
elektrofilik atagi ile yurudugiine inanilmaktadir. (a) NaN0 2 ve HCTnin sulu cozel- 
tisinde NO iyonlarimn nasil meydana geldigini gosteriniz. (b) A/JV-Dimetilanilinin 
/;-nitrozolanma mekanizmasini yaziniz. (c) Uciincul aromatik aminler ve fenoller C- 
nitrozolamna vernier. Oysa diger benzen tiirevleri vemiezler. Bu farki nasil acik- 
larsiniz. 



Problem 20.10 



20.10 (a, b) - -N=0 * H 3 + < =±: HO-N=0 + H 2 

HO-N-0 + H 3 + <=> Hd-N=0 + H,0 



H(5-N 

I 
H 



=0 < 



£> 



H,0 + K=0 



(•N(CH 3 ) 2 




+ N=0 



£N(CH 3 ) 2 




H + 



> 



sN(CH,) 




3'2 



(c) The NO ion is a weak elcctrophile. For it to react with an aromatic ring, the ring 
must have a powerful activating group such as -OH or -NR-,. 



Yukanda diazonyum tepkimelerine verdigimiz orneklerde sentezlere (a) -(e) bile- 
sjklerinden ba§ladik. A§agida verilen bile§ikleri benzenden cikarak nasil sentezler- 
siniz? 

(a) w-Nitroanilin (c) w-Bromoanilin (e) p-Nitroanilin 

(b) m-Kloroanilin (d) a-Nitroanilin 



Problem 20.1 I 



20.11 (a) 




fuming HNO ? 
H 2 S0 4 , heat 




H,S 



NH„ GHjOH 



> 




^^NH 



■2 



(b) 





HCl/NaNQ 2 
H,0 (0-5 a C) 



> 



Br, 



FeBr, 



> 



(by nitration 
of benzene) 





CuCl 



> 



N, + CI 



(1) Fe, HC1, heat 
(2)OR- 




(1) Fe, HC1, heat 

(2)otr 




(d) 




(1) Fe, HC1, heat 



(2) OFT 



> 




(CH,CO),0 



> 



NHCOCH3 

coned. 




FLSO4 



> 



[as in (c)] 



NHCOCH 




3 



UNO, 



NHCOCH 



> 




heat 



57% H 2 S0 4 



> 




SO3H 



SO3H 



NHCOCH 



NHCOCH 



(e) 




HNO3 

h 2 so; 



[from part(d)] 




H* 



HX) 



> 




Problem 20.12 



(plus a trace 
of ortho) 

3,5-Dibromotoluen elde etmek i^in yukandaki tepkime dizisinde nasi! bir degi§ik 
lik yapardiniz? 



20.12 




Br, 



H,0 



> 




HnSO.NaNO, 



> 



H,0 (0-5°C) 

r " Br 




p-Toluidine 



H 3 PQ 2 
H>0 




+ N, 



Problem 20.13 



(a) w-Toluidinden gikarak yapilan m-florotoluenin sentezini Altboliim 20.8D'de gor- 
diik. m-Toluidini toluenden eikarak nasil sentezlersiniz? (b) w-Klorotolueni nasi] 
sentezlersiniz? (c) /??-Bromotolueni? (d) m-Iyodotolueni? (e) /w-Tolunitrili {m- 
CH 3 C 6 H 4 CN)? (f) m-Toluik asiti? 



20.13 (a) 



HNO, Kr# t , (1) Fe. HC1 
Toluene 3 > p-Nitrotoluene -~— > 

H 2 S0 4 ( + ^-nitmtotuene) w» ^" 



. 




(CH 3 CO) 2 Q 



NIL, 




HNO, 



H 2 S0 4 ' 



*> 



NHCOCH 




H* 



R>0 



> 



N0 2 
NHCOCH3 




HONO 



(0-5°C) 



> 



> 




H 3 P0 2 



(-N2) 



> 



CH 




(l)Fe, HCl 



NO, 



(2)0*r 



> 




NH 7 




HONO 



> 



NH, 




CuCl . 
(b). > 



(c) 



(d) 




CuBr 



-J> 




Kl 



> 







(e) 



CuCtt 



CH 



3 




(0 



H>0 



*> 



^/^CN 




:o 7 h 



Problem 20. 14 >■ 1,2.3-Tribromobenzeni, p-nitroanilinden [Problem 20.11 (e)J cikarak nasil sentez' 

leyebilirsiniz? 



20.14 



NH, 



NH, 




Br, 



FeBr 



NO, 



3 




NO, 



H > SO,/NaNO n 



(0-5°C) 



*_$> 




CuBr 



NO, 




H 2 SO/NaN0 2 



(0-5°C> 



> 




H ? P0 2 



-N, 



> 




Problem 20.15 



Orange IFnin 2-naftol ve p-aminobenzensiilfonik asitten sentezini gosteriniz. 




N=N 




Orange II 



20.15 H0 3 S 



". 



Na 




\jfj — : — 1__ i_s> HUp 





NaOH 
pH8-10 



n=m 





Oranee II 



S0 3 Na 



Problem 20. 1 6 >• Tereyag sansi, bir zamanlar rnargarinleri renklendirmek amaciyla kullamlmi§ bir 

boyadir. KanseTOjen oldugu samldigindan, artik gidalara katilniasi yasaklanmi§tir. 
Tereyag sansini. benzen ve M/V-dimetilanilinden cikarak sentezleyiniz. 



/^>^- N ( CH j)2 




Tereyag sarisi 



20.16 




HNO, 



H,SQ 



> 




Fe 



HC1 



> 




H 2 SO.,/NaNO : 



(0-5°C) 



> 



^ 





pH5-7 



N(CH,) 2 



> 




N=N 




N(CH0, 



yi 



Azo bilesjkleri, kalay(IT) kloriir dahil, cesjtli indirgenlerle aminlere indiTgenebilir- < Problem 20. 1 7 
ler. 

, SnCU 



Ar— N=N— Ar 



* ArNH, + Ar'NH- 



Bu indirgenme, a§agidaki ornekte gbriildiigii gibi, sentezlerde yararli olabilir: 

<l)HONOH,0' NaOH, CH,CH,Br M SnCI^ 

4-Etoksianilin (2)fei1oli 0H - ► A (C t4 H l4 N 2 2 ) — — ►B (C, 6 H, x N 2 2 ) '-> 

_ asetik anhidrii „ -, «. **^ 

iki e^deger mol C (C«H, ,NO) ► fenasetin (C l() H l3 N0 2 ) 

Fenasetin ve A, B, C ara iirunlerinin yapilanni yaziniz. (Eskiden yati§tinci olarak kul- 
lanilan fenasetin. Problem 18.35 'in de konusudur.) 



20.17 



CH 3 CH 2 




H.SO/NaNO, 
m 2 \o-5T) m> CH 3 CH 2° 




> 



CH,CH,0 



■3 




A 



N=N 




NaOEl 



> 



CH,CH,Br 



CHXH,0 




B 



2 CHXH.O 



■N=N 




)VoCH 2 CH 




O 
II 

fcaQ.o 



> 



SnCk 



> 



2 CH 3 CH,0 
Phenacetin 




O 

II 

NHCCH 



3 



Problem 20.18 



Bir A amininin molekiil formulu C 7 H 9 N ? dir. Bu amin sulu potasyum hidroksit ice- 
risinde benzensiilfonil kloriir ile calkalandiginda berrak bir cozelti olu§ur. Qozelti 
asitlendirilirse bir gokelek meydana gelir. A, NaN0 2 ve HC1 ile - 5°C*da tepki- 



meye sokulur ve scmra 2-naftol ile etkile§tirilirse belirgin renkli bir bile§ik olu§ur. A bi- 
le§iginin IR spektrumu 815 cm ' de §iddetli bir band verir. A nin yapisi nedir? 



20.18 



(1) That A reacts with benzeiiesulfonyl chloride in aqueous KOH to give a clear solution, 
which on acidification yields a precipitate, shows that A is a primary amine. 

(2) That diazotizalion of A followed by treatment with 2-naphthol gives an intensely colored 
precipitate shows that A is a primary aromatic amine; that is. A is a substituted aniline. 

(3) Consideration of the molecular formula of A leads us to conclude that A is a methylani- 
line (i.e.. a toluidine). 




; 



But is A 2-methylaniline. 3-methylaniline. or 4-methylaniline? 

(4) This question is answered by the IR data. A single absoiption peak in the 680-840 cm" ' 
region at 815 cm -1 is indicative of a para substituted benzene. Thus. A is 4-methy)aiiilinc 
(/Moluidine). 

'H 




! 



A NH- 



Birincil aminlerin sulfonamitleri $af\k\nc\\ aminlerin sentezinde sikhkla kullamhr. << Problem 20. 1 9 
Bu sentezin nasil yapildigini gosteriniz. 

20.19 First convert the sulfonamide to its anion, then alkylate the anion with an alky! lialide. 
then remove the -S0 2 C 6 H 5 group by hydrolysis. For example. 

IT 

R-A-S0 2 C 6 H 5 -^ R-N-S0 2 C 6 H 5 ^P» 



CH,R' 

I " H,0 + OH 

R-N-SO,C 6 H, —5- > rm 

- heat 



CH 2 R' 
> R-N-H + C 6 H 5 S0 3 



Problem 20.20 



(a) Anilinden ve 2-aminotiyazolden £ikarak sulfotiyazol sentezleyiniz. (b) Sulfati 
yazolii siiksinilsiilfatiyazole nasil donu§rurebilirsiniz? 



H,N 




2-Aminotiyazol 



20.20 (a) 



20.21 




NHCOCH 



NHCOCH 



(CHjCOfeO 



> 




Hosaci 



> 



Aniline 




SO,Cl 



NHCOCH 



H,N^N 





(I) dil. HC1, heat 



S0 2 NH-^Q 



(2)OH" 



> 




SO,NH - 



Sulfathiazole 




(b) 




NHCOCH 2 CH 2 C0 2 H 



> 




S0 2 NH 




Succinylsulfathiazole 



A§agidaki bilejiklerin yapi formii 

(a) Benzilmetilamin 

(b) Triizopropilamin 

(c) /V-Etil-/V-metilanilin 

(d) wj-Toluidin 

(e) 2-Metilpirol 

(f) /V-Etilpiperidin 

(g) Af-Etilpiridinyum bromtlr 
(h) 3-Piridinkarboksilik asit 
(i) indol 

(j) Asetanilit 



20.21 (a) C 6 H 5 CH 2 NHCH 3 



Ilerini yapmiz: 

(k) Dimetilaminyum kloriir 

(I) 2-Metilimidazol 

(m) 3-Amino-l-propanol 

(n) Tetrapropilarnonyum kloriir 

(o) Pirolidin 

(p) ^N-Dimetil-p-toluidin 

(q) 4-Metoksianilin 

(r) Tetrametilamonyum hidroksit 

(s) p-Aminobenzoik asit 

(t) /V-Metilanilin 

CH 3 
(b) (CH-C^H^N 



(c) 




(e) 



CH.CH 







(d) 



(f) 





CH-.CH 



(g) 







(i) 



(k) CH,- 




CH, 



(m) H,NCH 2 CH 2 CH,OH 



(o) 




(q) CH3O- 




(s) 




COM 






(h) 




(J) 



T 
I 




(1) 




(") (CH 3 CH 2 CH 2 ) 4 N + CI 



(P) CH 




< r > (CH 3 ) 4 N + OH 



NHCH 



(t) 




* 



20.22 



A§agidaki bile§iklerin yaygin adlarmi veya sistematik adlanni yaziniz: 

(a) CH 3 CH 2 CH 2 NH 2 

(b) C 6 H,NHCH 3 



CD 



(c) (CH V ) 2 CHN(CH 3 ) 3 1 

(d) ^-CH 3 QH 4 NH 2 

(e) r>CH 3 OC 6 H 4 NH 2 




N 



(f) 



N 



Ox 

N Ntt, 
(h)C 6 H 5 CH 2 NHVCl 

(i) C ft H,N(CH,CH 7 CHJ^ 
(J) C 6 H 5 S0 2 NH 2 
(k) CH 3 NH 3 + CH.,C0 2 
(1) HOCH 2 CH 2 CH 2 NH 2 



(m) 



// 




N 



N" 



H 



N 




(n) 





O 

N 
CH 



H 



20-22 (a) Propylamine 

ib) /Y-iVlethvlaniline 

(c) Isopropyltrimethylamrnonium iodide 

(d) 2-Methylaniline (fl-toluidine) 



(h) Benzylami nium chloride 

(i) AOV-Dipropylaniline 

(j) Benzenesulfonamide 

(k) Methylaminiurn acetate 



(e) 2-N'Iethoxyaniline (or tf-meihoxyaniline) (1) 3-Amino-l-propanol 



( f ) Pyrazole 

(g> 2-Aminopyrimidine 



<m) Purine 

(n) /V-Methylpyrrole 



20.23 Asagidaki bile§iklerin her birinden benzilamini nasil sentezlersiniz? 



(a) Benzonitril 

(b) Benzamit 

(c) Benzil bromiir 
(iki yol) 



(d) Benzil tosilat 

(e) Benzaldehit 

(f) Fenilnitrometan 



(g) Fenilasetamit 



20.23 (a) 



(b) 




C=N + LiAlH, 



ft (2)H,0 
C-NU + LiAlH, -^» 




CH.NH, 




CH^NH, 



(c) 




CH,Br + NH 3 

(excess) 



-i>. 




CH,NH, 





NflUNH, 



> 



> 




CH.NH, + 




CH- 





(d) 




CH 2 OTs 4 NH 3 

(excess) 



> (oy^^i 



M 




(0 



(S) 



CHO + NH 3 



nU 



\i 



> 





CH,NO, + 3H, 



Pt 



> 




ft 

CH.CNH, 



Br, 



OH" 



> 




CH.NR, 



QVch 2 nh 2 



CH-.NH-, + CO' 



20.24 



A§agidaki bile§iklerin her birinden anilini sentezleyiniz. 

(a) Benzen (b) Bromobenzen (c) Benzamit 



20.24 (a) 




HNO, 



H 2 S0 4 



> 




Njt 



(I) Fe, HCL, heal 



(2)Otr 




Br 



(b) 




MgBr 



O OH 



Ms 



X^ 



Et,0 



"^ 




(DCO, 



-J^ 



Ss*^ 



(2) H,0 + 




^\^ 



V 



socu 




NH^ 



V^ 



(excess) 




NH, 



> 



NaOM 




Hofmann rearrangement 



CONf^ 



ic) 




Br, 



OH 



> 




20.25 A§agidaki bile^ikleri blitil alkolden gikarak sentezleyiniz. 

(a) Biitilamin (2° ve 3° amin igermeyecek) (c) Propilamin 

(b) Pentilamin (d) Biitilmetilamin 



. 



20.25 (a) CH,(CH,),CH,OH 



PBri 



> CH,(CH,),CH,Br 








KTLJ MU 

NCH,(CHj),CH, 2 - > CH 3 (CH,) 2 CH,NH 2 



+ 







• 









NaCN (l)LiAIHj, Et,C> „ 

(b) CH 3 (CH,) 2 CH,Br ► CH 3 (CH 2 ) 3 CN |gjg; ~^> CH 3 (CH,) 3 CH,NH, 

[from part(a)] 



(c) CH 3 (CH 2 ) 2 CH,OH ™™ a °* m > CH 3 CH 2 CH 2 C0 2 H 

W auLl l> CH 3 CH 2 CH 2 CONH 2 -^> CH 3 CH 2 CH 2 NH, 



(2) NH 



OH~ 









PCC 



CH,NH, 



> 



(d) CH 3 (CH 2 ) 2 CH 2 OH ^^> CH 3 CH 2 CH 2 CHO fr^j- 

CH 3 CH 2 CH 2 CH 2 NHCH 3 

20.26 Anilini a§agidaki bile§iklerin her birine nasil d6nu§turursiinuz? (Problemin 

onceki §iklannda elde ettiginizi yeniden elde etmenize gerek yoktur.) 

(a) Asetanilit (i) Iyodobenzen 

(b) yV-Fenilftalimit (j) Benzonitril 
(c)p-Nitroanilin (k) Benzoik asit 

(d) Sulfanilamit (I) Fenol 

(e) N,/V-Dimetilanilin (m) Benzen 

(f) Florobenzcn (n) p-(Fenilazo)fenol 

(g) Klorobenzen (o) N^-Dimetil-^feoilazojanilin 
(h) Bromobenzen 






20.26 (a) 




<CH,CO),0 



> 



NHCOCH 




3 



(b) 



(c) 





NHCOCH 




3 



HNO, 



H 2 S0 4 



> 



[from part(a)] 



heat , 

> 




NHCOCH 





rnH\H 2 o 

(2) OH' 




NHCOCH 




3 



Hosaci 



> 



[from part(a)] 



NHCOCH 




* 



(1)NH, 



(2)HjO",heat 



> 



SO,Cl 




SO,NH ? 



(e) 




NH 7 



2CHJ 

base 




N 



CH 3 



CH 



* 



(f) 




HONO 
(0-5°C) 



> 



N, + X" 




HBF 



> 



N ? + BF, 




heat 



> 




(g) 



N/ X 




CuCI 



■j> 



[from part(01 



&* X 



(h) 




CuBr 



> 



[from part(f)] 



* 



N* X 



(i) 




KI 



> 



[from part(f)] 



CI 




Br 





N*X 



(J) 




CuCN 



► 



[from part(0] 



cn; 




m 




(1) H + ,H 2 



(2)Otf 



> 



[from part(j)] 



N, + X' 



(1) 




Cu,0 



Cu-% H,0 



> 



[from part(f)] 



(m) 



(n) 



i&t% 




H ? PO, 



H-,0 



[from partdO] 



> 




+ 




CO,H 






r 
: 



OH 



pH 8-10 



■> 




[from part(f)] [from part(l)] 



N=N 




(o) 



N, + X 



20.27 




N(CH,), 




V2 



H 3 0< 




^n=n-YQVn(ch 3 ) 2 



pH5-7 
(from part(f)] [from part(e)] 

A^agidaki aminlerin herbiri sulu sodyum nitrit ve hidroklorik asitle tepkim 
eye girdiginde hangi tirunlerin olu§masini beklersiniz? 

(a) Propilamin (c) /V-Propilanilin (e) />-Propilanilin 

(b) Dipropilamin (d) A/VV-Dipropilanilin 



HONO 



-N- 



20.27 (a) CH 3 CH 2 CH 2 NH 2 NaNa ^ cl > [CH 3 CH 2 CH 2 N 2 + ] 



> 



(c) 



• 



[CHXUCH/] 



hydride 



CI 



H,0 



V 



^ 



shift 



> 



[CH3CHCH3] 




CH,CH,CH,OH 



CH 3 CH -CH 2 



V 



CH,CH,CH,Cl 



(b) (CH 3 CH 2 CH 1 ) 2 NII 




CH 2 CH 2 CH 3 



H,0 



CHXHCH, 
OH 



C! 



CH 3 CHCR 
I 

CI 



HONO 



NaNO-./HCL 



r > (CH 3 CH 2 CH 2 ) 2 N -N=0 



HQNO 
NaNCVHCl 



*> 




N=0 



CH.CH.CH 



3 



(d) 




~ * J 



HONO 



CH CH.CH NaNCVHCl 



> 0=N 




CH,CH,CH 



CH.CUCH 



3 



j 



(e) CH 3 CH 2 CH 2 




HONO, 0-5°C 



NaNa/HCl 



► CH 3 CH 2 CH 2 




t * 



NY C! 



20.28 



(a) Bir onceki problemde verilen aminlerin her biri benzensulfonil klorur ve 
sulu potusyum hidroksitin a§insryla tepkimeye girerse hangi iirunler olu§ur? 

(b) Her bir tepkimede neler gozlemeyi beklersiniz? (c) Tepkime sonunda 
gozeltiye ya da kanijima asit eklerseniz neler gozlersiniz? 



KOH 

20.28 (a) CH 3 CH 2 CH 2 NH 2 + C 6 H 5 S0 2 C1 —> CH 3 CH 2 CH 2 NS0 2 C 6 H 5 

Clear solution 

- 1 -> CH,CH 2 CH 2 NHS0 2 C 6 H 5 

Precipitate 

(b) (CH 3 CH 2 CH 2 ) 2 NH ft C 6 H 5 S0 2 C1 ^> (CH 3 CH 2 CH 2 ) 2 NS0 2 C 6 H 5 

Precipitate 

fyO* No reaction 
— ■ — > . . 

(precipitate remains 




KOH 




;o 2 c 6 h 5 



Precipitate 

H^cr Mo reaction 

w* 

(precipitate remains) 



(d) (( )>- N /CH2CH2CH3 + C^SO^C! §§* ^reaction 

CHCHCII " 2 (3 C amine is insoluble) 

•# ** «? 





HX > (( ;>-NH(CH 2 CHXH 3 ) 2 



3 C Amine dissolves 




W C,H r (( JhNH 2 f C^SOp Sjg> C 3 H 7 




Clear solution 






HP > C 3 H 7 -^Q)~ NHS0 ^6 H 5 

Precipitate 

20.29 (a) Piperidinin sulu sodyum nitrit ve hidroklorik asitle tepkimesinden hangi 

uriin olusur? (b) Piperidinin benzensiilfonil kloriir ve sulu potasyum 
hidroksitin a§insiyla verecegi iiriin nedir? 




20.29 (a) ( "Vh ^^> {^J-^O 




(b) 




V " - 6 - 5 — 2 ~ H ^ Q ^ ^ 



v« * QoiKMH ^> rv«^ 



20.30 A§agidaki tepkimelerin iirunlerini yaziniz: 

(a) Etilamin + benzoil kloriir ► 

(b) Met i lam in + asetik anhidrit ► 

(c) Metilamin + suksinik anhidrit ► 

t . 1S1 

(d) (c)'mnurunu — ► 

(e) Pirolidin + ftalik anhidrit ► 

(f ) Pirol + asetik anhidrit ► 

(g) Anilin+ propanoil klorur — ► 



1S1 



(h) Tetraetilammonyum hidroksit ► 

(i) w-Dinitrobenzen 4- H 2 S g „ QH 
(j) /7-Toluidin + Br 2 (a§in) H Q > 



20.30 (a) 2CH,CH 2 NH 2 + C 6 H 5 C0C1 



>■ CH,CH 2 NHCOC 6 H 5 + 

CH 3 CH 2 NH 3 + CI 



O 



(b) 2CH,NH, + (CH,C),0 



ii 



i 



O 

II 



> CH,NHCCH 3 + CH3NH3 CH.CO 








(c) 



H 2 C \ 



H 2 C 



■■* 




/ 



+ 2CH.NH, 







(d) [product of (c)] 



heat 



> 



(e) 




N 
1 

H 





> 



H 2 C 




■NHCH- 



"CO"CH,NH 3 + 









H 2V \ 



HX / 



w 





N-CH 3 + H 2 + CH 3 NH 2 






C-N 



> 





^'XOH 



\ J 



(f) 




(g) 2 



+ (CHXO) ? Q 



> 




o 

+ CH 3 CH 2 CC1 



9 

O^CH 



+ CH 3 C0 2 H 



3 



> 




o 

NHCCHnCH, + 




NH 3 + CI 



CH 2 CH 3 

(h) CH,CH-lV-CH,CH 3 OH" -^i> CH^CH, + (CH 3 CH 2 ) 3 N + H 2 



CH.CH 



? 



(i) 




+ H,S 



^^>ia 



NH, 



C 2 H 5 OH 



> 




^^~m 



(i) 



20.31 




+ Br 2 
(excess) 



HX> 



■> 




A§agidaki bile§ikleri benzen ya da toluenden cjkarak. diazonyum tuzlan iize 
rinden sentezleyiniz. (Problemin onceki basamaklannda elde ettiginiz bir bi 
le§igi yeniden sentezlemenize gerek yoktur.) 



(a) /?-Florotoluen 

(b) oiyodotoluen 

(c) />-Krozol 

(d) /??-Diklorobenzen 

(e) ™-C 6 H 4 (CN) 2 

(f) w-iyodofenol 

(g) /??-Bromobenzonitril 

(h) 1.3-Dibromo-5-nitrobenzen 

(i) 3,5-DibromoaniIin 

(j) 3,4,5 -Tribromofenol 

(k) 3,4,5-Tribrornobenzonitril 

(1) 2,6-Dibromobenzoik asit 
(m) l,3-Dibromo-2-iyodobenzen 
(n) 4-Bromo2-nitrotoluea 
(o) 4-Metil-3-nitrofenol 



(P) CH 



(q) 




(r) 




CH 



} 



20.31 (a) 




HNQ 3 




+ 




Separated 




(l)Fe. HCI 
(2) OH" 



"> 




HONO 



0-5°C 



3> 




HBF 4 heat 
9> p» 



NfX 




(b) 




NO, 



(l)Fe,HCl 
(2) OH" 



■> 



[from part (a)] 



(c) 




(1) Fe, HC1, heat 

(2) OH' 



[from part (a)] 



NH, 



(d) 




HCI/NaNO, 




NH, 



I 

! 




HONO 



0-5°C 



3> 



CH 




N, + X" 



(l)H 2 SQ 4 /NaNQ 2 

(2)CuACu 2 \H 2 



N. + X 




[by reduction of m-dinitrobenzene, 
cf. Problem 20.1 1(a)] 



CuCl 



> 



K/ X 



KI 



■> 

































N * X" 



(e) 




CuCN 



N, + X 

'A 

[from part (d)] 




m 




(l)H,S0 4 /NaN0 2 



(2) Kl 



[from Problem 20.1 1(a)] 



> 




(1) Fe, HC!, heat 

(2) OH" 



(l)HONO 



> 



(2)Cu 2 0,Cu 2t ,H : 





(g) 




(1) HBr/NaN0 2 

(2) CuBr 



[from Problem 20.11(a)] 




(1) Fe, HCl. heal 



(2) OH" 



w* 



NH, 




CN 



(l)H 2 S07KaN0 2 
(2) CuCN 




^N?^B 



(h) 




Br-, 



FeBr-i 




H,S0 4 /NaNO, 



NIL 



[from Problem 20.11(e)] 



(i) 




(1) Fe, HC1, heat 

(2) OH 



[from part (h)] 





(i) 




Br y^ Br 

[from part (h)] 



(1) HBr/NaNO, 

(2) CuBr 





(1) Fe, HCl. heat 

(2) OH 



(l)H 2 S0 4 /NaN0 2 



> 



(2)Cu,O t Cir~, H,0 
Br Br 





(nH 2 SO./NaN0 3 
(2) CuCN 



> 




[from part (j)] 



(1) 




Br" ^ ^ Br 
[from pari (h)] 



(DH 2 SQ 4 /NaNQ 2 
(2) CuCN 





heal 
Br Br 




(DH : SO j /NaNO, 
(2)H,P0 2 



> 



Pt 



> 



CO,H 




CO,H 



(m) 







( 1 ) H 2 SO./NaN0 2 , 

(2) KI 



[from part (h)] 





(1) Fe ; HCl, heat 



(2.) OH 



(l)H 2 SO/NaN0 2 



(2)H,P0 2 



> 



> 








fuming HN0 3 



H.SQ 



> 





H,S.NH, 



(cf. Section 20..5B) 



> 



(l)H : SQ 4 /NaN0 3 
(2) CuBr 




(0) 




(l)H 2 S0 4 /NaN0 2 



(2) Cu 2 0, Cu"\ H 2 



*W* 



[from part (n)] 




(P) 




( I ) H 2 S0 4 /NaN0 2 



(2) CuBr 



[from part (n)] 



CH 



Js^Mi 





(l)H 2 SOj/NaN0 2 



(1) Fe, HCl, heal 



(2) OH 



> 



(2) CuCN 



> 




(q) rLC 




[from part (c)] 



H.SOj/NaNO, 



> 




V 



(T^oh, P H8io 




iN~N 




(D HX 



20.32 




I from part (q)] 



X 




[from part (c)] 



pH8-10 



-£> 




N=N 




A§agidaki bile§ikleri birbirinden ayirt etmek icin basit kimyasal tepkimeler 
yaziniz. 

(a) Benzilamin ve benzamit 

(b) Allilamin ve propilamin 

(c) /?-Toluidin ve JV-metilanilin 

(d) Sikloheksilamin ve piperidin 

(e) Piridin ve benzen 

(f) Sikloheksilamin ve anilin 

(g) Trietilamin ve dietilamin 

(h) Tripropilaminyum k 1 or ti r ve tetrapropilamonyum kloriir 
(i) Tetrapropilamonyum kloriir ve tetrapropilamonyum hidroksit 



20.32 (ai Benzylamine dissolves in dilute HC! at room temperature, 

C 6 H 5 CH,NH 2 + H 3 + + CI" -^#- C 6 H 5 CH : NH, CI" 
benzamide does nol dissolve: 

C 6 H 5 CONH, + H 3 + + CI" - > No reaction 

(b) Allylamine reacts with (and decolorizes) bromine in carbon tetrachloride instantly 

CHf^CHCH.NrL + Br, SBt^ CHXHCH,NH, 

Br Br 

propylamine does not: 

CH,CH,CH,NH, + Br, ^-> No reaction if the mixture 

is not heated or irradiated 



(c) The Hinsberg test: 




K + 

KOH //~N\ .W, ,-rr H 3°" 



NH 2 + C 6 H 5 S0 2 C1 1 -^> HyPHt J/-NS0 2 C 6 H 5 -=-» 



H,0 




Soluble 



h 3 cYQVnhso 2 c 6 h 5 



Precipitate 




NHCH, + CJH e SO,Cl ^=^ 



3 



6 »i 5 ^^ 2 



H,0 




H3OV Precipitate 



> 



Precipitate 



remains 






(cl) The Hmsberg test: 



\ 



N-H 



+ CH.-SO.Cl 



/ 



6"5 



» 



Y-NH, + CH.SO^Cl ^> 
/ - 6 5 2 H ^ 



KOH 
H>0 



(e) Pyridine dissolves in dilute HO. 




H,0 + 
NSO,C 6 H 5 - jL -> 



Soluble 



Vnhso 2 c 6 h 5 



Precipitate 



\ 



/ 



N-S0 2 C 6 H 5 



H 3 CT Precipitate 
remains 



Precipitate 







N + H,0 + + Cl 



3 



■*> 




Cl 



benzene does not: 




* H 3 



+ + 



Cl 



No reaction 



{ f) Aniline reacts with nitrons acid at 0-5°C to give a stable diazonium salt that couples 
with 2-naphthol, yielding an intensely colored azo compound. 

HO 




H 2 SO,/NaNO, 
0-5=C 




2-naphthol 




N=N 




Cydohexylamine reacts with nitrous acid at 0-5°C to yield a highly unstable diazonium 
salt — one that decomposes so rapidly that the addition of 2-naphthol gives no azo com- 
pound. 




NR, 



H 2 SO,/NaNO ; 
0-5°C 




N/ 



> 



f 



2-naphthoi ■ x . 
alkenes, alcohols, and so on > No reaction 






(s) The Hinsbers test: 

(C 2 H 5 ) 3 N + C 6 H 5 S0 2 Ci ^> No reaction -^> (C 2 H 5 ) 3 tiH 

Soluble 

(CHJiNH + CH,SO,Cl ^> (C,H,) 9 NSO,CH 5 -^> Precipitate 
~ H 2 " - 1 " " remains 

Precipitate 



(h) Tripropylaminium chloride reacts with aqueous NaOH to give a water insoluble ter 
tiarv amine. 

NaOH 

(CH 3 CH,CH 2 ) 3 NH + CI Ti^T** ( CH 3 CH 2 CH 2>3 N 
Water soluble Water insoluble 

Tetrapropylammonium chloride does not react with aqueous NaOH (at room tempera 
ture), and the tetrapropylammonium ion remains in solution. 

. NaOH w ^ 

(CH 3 CH 2 CH 2 ) 4 N + CI Hp* (CH 3 CH 2 CH 2 ) 4 N + [CJ or OH ] 
Water soluble Water so 






(i) Tetrapropylammonium chloride dissolves in water to give a neutral solution. 
Tetrapropylammonium hydroxide dissolves in water to give a strongly basic solution. 

20.33 Anilin, p-kresoL benzoik asit ve toluen kan§imini labaratuvarda kullandiginiz 

basit reaktiflerle nasil ayirabileceginizi denklemlerle beiirtiniz. 

20.33 Follow the procedure outlined in the answer to Problem 20.2. Toluene will show the same 
solubility behavior as benzene. 

20.34 /3-Aminopropiyonik asidi (H 3 NCH 2 CH 2 C0 2 ) suksinik anhidritten cikarak 

nasil sentezlersiniz? (/3-Aminopropiyonik asit pantotenik asit sentezinde 
kullanilir; bakiruz Problem 18.34.) 

B 



20.34 



wr-— \ OO 

O + NH, TT7T7> H.NCCH^CH.COH 
H,<* / (2,H 







Q 

Bis, GET H* w 

-> H 7 NCH 7 CH,CO, > H,NCH,CH,CO, 




20.35 A§agidaki bilesjklerin her birini belirtilen bilesjklerden ve ba§ka gerekli reak- 

tiflerden gikarak nasil sentezlersiniz? 

(a) 1 , 1 0-Dekandiolden (OT3) 3 N(CH 2 ) l0 N(CH0 3 2Br 

(b) Suksinik asit, 2-bromoetanol ve trimetilaminden ba§layarak siiksinilkolin 
bromilr (bkz. boliim giri§i). 



2 PBr, 2(CHJ,N 
20.35 (a) HOCH,(CH,) 8 CH,OH '-> BrCH 2 (CH,) 8 CH 2 Br 1 — > 



(CH 3 )3NCH 2 (CH 2 ) 8 CH 2 N(CH 5 )3 2 Br 



H 



20.36 



20.36 



> 



(b) H0 2 CCH 2 CH 2 C0 2 H + 2 BrCH 2 CH,OH T-2 lUOi 

~2(CH,),N 



> 



BrCH 2 CH 2 2 CCH 2 CH 2 C0 2 CH 2 CH 2 Br 

(CH 3 ) 3 NCH 2 CH 2 2 CCH 2 CH 2 C0 2 CH 2 CH 2 N(CH3)3 2 Rr~ 

Folik asitin ticari sentezinde a§agidaki uc bile§ik sulu sodyum bikarbonat ile 
isitilir. Folik asit veren bu tepkimeler i^in uygun mekanizmalar oneriniz. 

CO,H 



H,N 








+ CHBr,CCH,Br + H 7 N 




i 



CH 2 



CONHCH 



CO,H 



HCO " H,0 



Folik asit 
(~%10) 




NH 7 CHBr, 

2 l 2 -H,0 

+ ,C-CH,Br — ^-> 

NH, 







N.>-6 




Br 
CH-Br 

C-CH,Br 



(-HBr) 



> 




N' TH 2 Br 



(-HBr) 



> 



OH 




CH,— Br + H,N 




folic 
acid 



20.37 



W bilesjgi (C l5 H, 2 N) benzenstilfonil klorur ve sulu potasyum hidroksitle et- 
kile§tirildiginde belirgin bir degi§im gozlenmez. Bu kansjmin asitlendirilme- 
si berrak bir ^ozelti verir. W'nun 'H NMR spektrumu §ekil 20.7'de 
gorulmektedir. W i^in bir yapi oneriniz, 












• ■ ■ 



8 




.-j 1. 



7 



W.C| 5 H, 7 N 



Jl 



3,6 3,4 



6 



_,. 




1,2 1,0 




TMS 






4 

8 H (ppm) 



3 2 



J — L.. x ■ , ■ 



Sekil 20.7 W bile§iginin 300 MHz 'H NMR spektrumu, Problem 20.37. Sinyallerin gem> 
letilmis sekilleri kaydinlmis olarak u\ nca gosterilmistir. 

20.37 The results of the Hinsberg test indicate that compound W is a tertiary amine. The 'H 
NMR provides evidence for the following: 



(1) 
(2) 
(3) 



Two different C fl H 5 -sroups (one absorbing at 8 7.2 and one at 5 6 7 J 
A CHjCHn-group (the quartet at (5 3.5 and the triplet at 8 1.2). 
An unsplit-CHi-group (the singlet at 54.5). 



There is only one reasonable way to pull all of this together. 



UHarf 




Thus \V is /V-benzyl-/V-eihyIanilme. 



20,38 X, Y ve Z nin yapilan nasildir? 



X (C 7 H 7 Br) -^2U Y (C 8 H 7 N) ^% Z (CgH„N) 



X'in 'H NMR spektrumu 8 7,3 'te coklu (5H) ve 8 4,25 'te birii (2H) 
olmak iizere iki sinyal verir. X'in IR spektrumu 680 - 840 cm ' arahgmda 
690 cm -1 ve 770 cm "de piklere sahiptir. Y'nin 'H NMR spektrumu X'inkine 
benzer: 8 7,3'te coklu (5H). 8 3/Tde (2H) birli (2H). Z'nin 'H NMR spektru- 
mu §ekil 20.8'de goriilmektedir. 






» I I 



' f 



Z,CgH n N 




T t • I i * 1 • ' 

8 7 



6 



I 



iL 



3.0 



i I I ■ i i i 



2.5 




4 
8 H (ppm) 



TMS 



A 



1 







Seki I 20.8 Z bile§igimn 300 MHz H NMR spektrumu. Problem 20.38. Sinyallerin geni§- 
letilmis sekilleri k:n dirilmis olarak ayrica gdsterilmi§tir. 

20.38 Compound X is benzyl bromide, C 6 H s CH 2 Bt\ This is the only structure consistent with 
the ! H NMR and IR data. (The monosubstituted benzene ring is strongly indicated by the 
(5H). 6 13 [ H NMR absorption and is confirmed by the peaks at 690 and 770 cm ' ' in 
the [R spectrum.) 

Compound Y. therefore, must be phenylacetonitrile. (C 6 H 5 CH 2 CN) and Z must 
be 2-phenyleihylaminc, C H 5 CH : CH 2 NH : . 




N T aC N 

CH.Br > 




LiALH, 
CH,CN *-► 




CH^CHJsH, 



X 

C 7 H 7 Br 



Y 

C 8 H 7 N 



C s H n N 



Interpretations of the IR and 'H NMR spectra of Z are as follows. 



Z f C 3 H M N 



(d) 
[5H] 




1 



id) 




(c) ib) (a) 

:h,ch,nh, 




3.0 



1 



1 



<c) 
[2H] 




2.5 J 



r 
m 

[2H] 



J 



■ 




i 



(a) 

[2H] 



j 



j 



i 






TMS 



8 



6 



4 3 

5 H (ppm) 



1 








(c) (b) (a) 
CH,-CH,-NH, 



20.39 



(a) singlet 5 I.O 

(b) triplet 8 2.7 

(c) triplet 5 2.9 

id) multiplet 5 7.25 

A§agidaki tepkimeye bu boliimde ogrendiginiz tepkimelerden yararlanarak bir 
mekanizma oneriniz? 




CH.CH.CN 



H„Pd 



H 





20.39 




H, 



Pd 



4> 





AUO 



> 



(several steps) 



Pd 




H 

I 

N 



\ 



> 



20.40 R - W bile§iklerinin yapilarmi yaziniz: 



Aa^O 



/V-Metilpiperidin + CH,I — ► R (C 7 H I6 NI) -jj^>S (C 7 H 17 NO) p— > 
T (C 7 H 15 N)— ^ U (QH^NI) -f^r* V (QJ^NO)— »W (C 5 H 8 ) + H 2 + (CH 3 )3N 



20.40 



+ CH 3 I 



N 
I 
CH 




A*0 



u. _ 



H,0 



> 



>T OH 



heat 



H 3 C' + "CH 
S 



3 



CH,I 



-> 



N 



CH 



CH 



(CH,),N 



~|^> CHf=CHCH 2 CH 2 CH 2 N(CH 3 ) 3 OH 



3 



m 1 



V 



u 



heat 



> CI-If=CFICH 2 CH =CH 2 + H,0 + (CH 3 ) 3 N 





















W 

20.41 A (C l0 H I5 N) bile§igi seyreltik HCTde goziinur ER sogurma spektrunui 3300 

- 3500 cm -1 bolgesinde iki band verir. A'nm geni§band proton-e§le§mesiz ,3 C 



spektrumu §ekil 20.9*da verilmi§tir. A'nin yapisi nasilchr? 















CH 



A.C, H I5 N 



« i ■,» — m,.. I <■■■!■ .1 . . 



CH-> 



CH^ 



CH 



CDCI3 



m HW^PfVW MM 



TMS 









220 



200 



180 



160 



140 



120 100 

6 C (PP" 1 ) 






CH 



B.C t0 H 15 N 



CH 



CH 



m m " t f *i'<r'wiV " m)*it l>ii>i n ft H> iMwWi< m ii rt t»i*« 



n il ■ ■<«»*« n a i i W W 
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[ 



CH 



C, C 9 H,,NO 



CH 



CH 



C 



L 



mmmmht u ni m , ■ U 



■ iiiiii Ifci S> whi l» 
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CH- 



CDCI3 




CH 



TMS 



w amw w i— w pi»iwii| «w w» 



4.JI»WV 



wtnv aw 






40 



20 



CH 3 



CDCI3 



lW« tn wMo^f>fw> 



TMS 



»m '■ ftiun ■ < *t » u 
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Sekil 20.8 Problem 20.41 - 20.43'teki A, B ve C bilesiklerinin geni§band proton-e§le§mesiz l3 C NMR 
spektrumlan. DEPT "C NMR spektrumlarindan elde edilen bitgiler her pikin iizerinde verilmi§tir. 



20.41 That A contains nitrogen and is soluble in dilute HC1 suggests that A is an amine. The two 
[R absorption bands in the 3300-3500-cirr l region suggest that A is a primary amine. 
The l3 C spectrum shows only two signals in the upfield aliphatic region. There are four 
signals downfield in the aromatic region. The information from the DEPT spectra sug- 
gests an ethyl sroup or nvo equivalent ethyl groups. Assuming the latter, and assuming 
that A is a primary amine, we can conclude from the molecular formula that A is 2.6-di- 
ethylaniline. The assignments are 









{a) (h) 
CH 3 CH, 




(a) 5 12.9 

(b) 5 24.2 

(c) 5 118.1 
(41 5 125.9 

(e) 5 127.4 

(f) 5 141.5 

(An equally plausible answer would be that A is 3,5-diethylaniline.) 

20.42 B bile§igi Amin (Problem 20.41 ) bir izomeridir ve seyreltik HC 1 'de gozunur. 

E'nin tR spektrumunda 3300 - 3500 cnr 1 bolgesinde band gozlenmez. B'nin 
geni§band proton-e§le§mesiz "C spektrumu §ekil 20.9'da verilmi§tir. B'nin 
yapisini yaziniz. 

20.42 That B dissolves in dilute HCl suggests that B is an amine. That the IR spectrum of B 
lacks bands in the 3300-3500-cm~ ' region suggests that B is a tertiary amine. The up- 
Held signals in the n C spectrum and the DEPT information suggest two equivalent ethyl 
groups (as was also true of A in the preceding problem). The DEFT information for the 
downfield peaks (in the aromatic region) is consistent with a monosubstituted benzene 
rina. Putting all of these observations together with the molecular formula leads us to con- 
elude that B is M/V-diethvlaniline. The assignments are 






I 



• 









■. 






■ 



20.43 




(b) (a) 

N(CH,CH 3 ), < (a) 5 12.5 

(b) 5 44.2 

(c) 5 112.0 

(d) 5 115.5 

(e) 5 128 .1 
if) 5 147.8 

C (C 9 H, jNO) bile§igi pozitif Tollens testi verir ve seyreltik HCl'de cozuntir. 
tR spektrumu 1695 cnr 1 civannda kuvvetli bir band verir. fakat 3300 - 3500 
cnr 1 bolgesinde band vermez. Geni§band proton-eslesmesiz n CNMR spekt- 
rumu §ekil 20.9'da gortilmektedir. C igin bir yapi oneriniz. 















20,43 That C gives a positive Tollens' test indicates the presence of an aldehyde group: the 
solubility of C in aqueous HO suggests that C is also an amine. The absence ot bands in 
the 3300-3500-cm ~ ' region of the IR spectrum of C suggests that C is a tertiary amine. The 
signal at 8 189.7 in the 13 C spectrum can he assigned to the aldehyde group. The signal ai 
8 39.7 is the only one in the aliphatic region and is consistent with a methyl group or with 
two equivalent methyl groups. The remaining signals are in the aromatic region If we 

assume that C O 

II 
has a benzene ring containing a -CH group and a -N(CH, ) 2 group, then the aromatic sig- 
nals and their DEPT spectra are consistent with C being /MA'.M-dimethylaminolben- 
zaldehyde. The assignments are 




(a) 5 39.7 

(b) 5 110.8 
(cj 5 124 9 

(d) 5 131.6 

(e) 5 154.1 
if) 5 189.7 



20.44 Organik cikis maddesi olarak dimetilamin. oksiran ve asetil kloriir kullanarak 

i_' 5 3 

asetilkoiin iyoduru sentezleyiniz. 

O 



CH, || 

I " ^C. 

H£ — N — CH,— CH,— O CH, 



CH, r 

Asetilkolin ivodiir 



CH 3 



20.44 (CH 3 ) 2 NH * \ / > H C -rt-CH,-CH,-OH f^™ 

Y/ 3 - - base (-HCI) 

O 

CH, O CH, O 

1 3 II CHJ a L 3 II 



H3C-N-CH-CH-O-C-CH3 — '—> H,C-N-ai 2 -CH-0-C-CH, 

CH, f 
Acetylcholine iodide 

20.45 Etanolamin, HOCH 2 CH 2 NH 2 , ve dietanolamin, (HOCH 2 CH 2 ) 2 NH, emulsifiye 

edici bir madde olus^urmak ve asidik gazlan sogurmak icin ticari olarak kul- 

lanilir. Bu iki bilesjgi nasil sentezleyebiiirsiniz? 

O 

20.45 / \ m * > HOCH^CH.NH, > (HOCH,CHj,NH 




20.46 



Dietilpropiyon (a§agida verilen yaptya bakiniz) anoreksiya tedavisinde 
kullanilan bir bile§iktir. Benzenden 9ikarak ve gerekli maddeleri kullanarak 
dietilpropiyonun sentezini tasarlayiniz. 




CH — N(C 2 H 5 ) 2 



20.46 




CH.CH.COCl 
AICK 



CH 3 
Dietilpropiyon 





II 



> 




CCH.CH- 



CH.CO.H 



Br, 



-£> 




CCHCH^ 
I 3 

Br 



(CH,CIT0,NII 



3> 




CH 



C-CH-N(C,HJ, 



i m *y<i 



20.47 



Diethylpropion 

Hofmann tepkimesinin bir molekiil igi gevrilme oldugunu, yani gogen R 
grubunun amit grubundan hicbir zaman tarn olarak ayrtlmadigini kanitlayan 
bir deney tasarlayiniz. 



20-47 Carry out the Hofmann reaction using a mixture of l5 N labeled bcnzamide, 
C fi H s CO*NH-,. and/>-chlorobenzamide. If the process is intramolecular, only labeled ani- 
line. C ft H 3 *NHj. andp-chloroaniline. will be produced. 

If 'the process is one in which the migrating moiety truly separates from the remain- 
der of the molecule, then, in addition to the two products mentioned above, there should be 
produced both the unlabeled aniline and labeled /;-chloroaniline./J-CIC 6 H 4 ,H NH 2 . 

Note: When this experiment is actually carried out. analysis of the reaction mixture by 
mass spectrometry shows that the process is intramolecular. 

20.48 Asya ulkelerinde piring tarlalannda yabani ot miicadelesinde kullanilan 

naproanilitin sentezini propanoik asit, anilin ve 2-naftolden gikarak nasd 
yapabilirsiniz? 

O 





O— CH 



CH 




Naproanilit 



20.48 CH 3 CH,C0 2 H 



5 

—> CH,CHCC1 
P 3 II 






NH 2 CI 

> CH,CHCNH 

3 II 




CH 




/\^2x_OCHCNH 






20.49 



Fenil izotiyosiyanat, C 6 H 5 N=C=S, lityum aluminyum hidriir ile indirgen- 

diginde olu§an uriinun spektral verileri a§agidadir: 

MS (m/z): 107, 106 

IR (cm- 1 ): 3330 (keskin), 3050, 2815, 760, 700 

l H NMR (6): 2J (b). 3,5 (genisj, 6,6 (c), 7,2 (u) 

l3 C NMR m 30 (CH 3 ), 1 12 (CH), 117 (CH), 129 (CH), 150 (C) 

(a) Uriinun yapisi nedir? 

(b) 106 m/z pikini veren yapi nasildir ve nasil olu§mu§tur? (Bir iminyum 
iy on ud or.) 



• » 



*2(U9 (m C 6 H 5 N— CH, 



H 



lb) 1 



I 



— e 



-> 



(during 

electron 

impact 

mass 

spectrometry) 



C 6 H 5 



N— CH, 

I 
H 



-H 



V 



C 6 H 5 — N=CH 2 
H 



m/z 107 



m/z 106 



*20.50 



! '20.50 



/V./V'-Difeniliire (A) piridin igerisinde tosil klorurle tepkimeye sokulunca 

B uriinti olu§ur. 
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B'nin spektral verileri a§agidadir: 

MS (m/z): 194 (M!) 

IR (cm 1 ): 3060, 2130, 1590, 1490, 760. 700 

H NMR (8): yalniz 6,9 - 7,4 (c) 

,3 C NMR (8): 122 (CH). 127 (CH), 130 (CM), 149 (C), ve 163 (C) 

(a) B'nin yapisi nedir? 

(b) B'nin olu§umu icin bir mekanizma oneriniz. 
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(f)\ (B, Diphenyicarbodiimide) 



N + 
I 



+ ~oso 7 







* 20.51 A§agidaki tepkimenin meydana geli§ini agiklayan bir mekanizma oneriniz 
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20.52 Aseton, susuz kalsiyum kloriir (bir su 9ekici madde) igerisinde susuz amon 
yak ile etkile§tirilirse tepkime kan§iminin organik fazinda, kristal bir C iirii- 
nii elde edilir. 

C'nin spektral verileri a§agidadir: 

MS (m/z): 155 (Mr), 140 

IR (cm 1 ); 3350 (keskin), 2850 - 2960, 1705 

'H NMR (d): 2,3 (b. 4H), \J (1H; D 2 CTda kaybolur) ve 1,2 (b, 12H) 

(a) C'nin yapisi nedir? 

(b) C'nin olu§umu i9in bir mekanizma oneriniz. 



*20.52 An abbreviated version of one of several possible routes: 
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Fenoller ve Aril Halojenurler: Nukleofilik 

Aromatik Yer Degiftirme 

Problem 21.1 >* (Jizelge 21 .2*yi inceledigimizde metilfenollerin (krezoller) fenoliin kendisinden da- 

ha zayif asit olduklanni goriiruz. 





21.1 



Fenol 4-Metilfenol 

pK a = 9,89 pK a = 10,17 

Bu davrani§, elektron veTen gruplan ta§iyan fenoller icin ozgudiir. Buna bir acikla 
ma getiriniz. 

An electron-releasing group (i.e.. -CH 3 ) changes the charge distribution in the molecule 
so as to make the hydroxyl oxygen less positive, causing the proton to be held more 
strongly; it also destabilizes the phenoxide anion by intensifying its negative charge. 
These effects make the substituted phenol less acidic than phenol itself 




+ H,0 «* 




+ H 3 + 



Electron-releasing ~CH 3 destabilizes 
the anion more than the acid — pK a is 
larger than for phenol. 



